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Obstruction of sixteen inches of ileum by an unchewed and undigested conglomeration of peas 
and beans with tapeworms. (See p. 235.) Frontispiece, 
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THE VACCINE TREATMENT OF TYPHOID FEVER- 
REPORT OF A SERIES OF EIGHTEEN CASES 

BY EDWARD H. GOODMAN, M.D. 

Associate in Medicine, University of Pennsylvania 



Thsbb can be no doubt that vaccines have an assured value in the 
prevention of typhoid fever. No better proof of this statement can 
be offered than the publications of the English, Gbrman^ and United 
States Qovemments, quoted by Eussell in his address before the 
Harvey Society of New York (Am. J. Med. Sc, 1913, cxlvi, 803). 
In this country, the prophylactic was first used in the United 
States Army in 1909, the inoculation being performed with volun- 
teers. Approximately 20,000 men were vaccinated, and, although 
accurate statistics are not available, the result of the injection was so 
striking that it was urged by army surgeons to make the prophylactic 
inoculation compulsory. 

This request, which was made a command in 1911, was in part 
based on the experience of the United States army in 1898. ^^ In this 
war the mortality from typhoid fever was 86.24 per cent of the totaL 
The morbidity was 192.65 per thousand of mean strength, or a little 
less than one-fifth. The mortality per thousand of mean strength 
was 14.63 '' (Eussell). It was to prevent a recurrence of the horrid 
conditions existing in the United States army during the Spanish- 
American War that all troops along the Mexican border (" the 
manoeuvre division ") were vaccinated. 

The result of the vaccination in the San Antonio camp, the 
largest of the manoeuvre camps, as compared with the Jacksonville 
camp in 1898, may be learned from the table from Russell's article. 

1898, Spanish-American War, Jacksonville, Florida — Number 
of troops, 10,759 ; cases of typhoid certain, 1729 ; probable, 2693 ; 
deaths from typhoid, 248 ; all deaths, 281. 1911, Camp at San An- 
VoL. m. 8er. 24-1 1 
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tonio— Number of troops, 12,801; cases of typhoid certain, 2; all 
deaths, 11. 

To date, about 200,000 men in the army and navy have been vac- 
cinated without a single fatality or serious complication. The dura- 
tion of immunity conferred is about two and a half to three years 
(English army), although Bussell has no definite conclusions based on 
his own work. Should one feel skeptical about the success of anti- 
typhosis vaccination, he has but to read Major Bussell's admirable 
address, where convincing statistics are offered in great number. 

The brilliant results obtained in the armies of the larger countries 
of the world have led physicians to recommend vaccination to the gen- 
eral public, especially to those who travel or whose occupation brings 
them in contact with the sick, or who live in industrial centres, 
lumber camps, engineering camps, or who comprise the large body of 
individuals known as pleasure-seekers. 

Although there can be no doubt regarding the prophylactic use 
of typhoid vaccines, their employment as a therapeutic measure has 
not been so generally and favorably regarded. The theory on which 
therapeutic use of vaccines is urged is, first^ the fact that typhoid 
fever does not call into action all the immuniring capacities of the 
uninfected tissues; and, secondly, that subcutaneous tissue, following 
hypodermic injections of vaccine, produces antibodies in large 
amounts, and affords a reserve supply hitherto untapped to the organ- 
ism. Vaccine therapy has for its object, then, the stimulation of the 
iTnTnunizing properties of uninfected tissue, so that more antibodies 
are produced than are ordinarily .manufactured in the course of 
the natural infection. It is hoped, therefore, that a combination of 
the naturally and artificially induced antibodies will prove of value 
in lessening the duration of the disease, or, at least) in making the 
infection less formidable. 

The first serious attempt to influence the disease by what may 
be called specific treatment was made by Chantemesse (Intemationaler 
Kongress /. Hygiene und Demographie, 1907, i, 195) in 1902. The 
material used was a toxin obtained by growing typhoid bacilli in 
splenic pulp, followed by inoculation into horses. The serum obtained 
from these animals was used for injection. Chantemesse estimates 
the mortality in the Paris hospitals from April, 1901, to July, 1907, 
as being 17 per cent, and compares this mortality with 1000 cases 
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THE VACCINE TREATMENT OF TYPHOID FEVES 3 

treated by him with his serum during the same period of time with 
a mortality of 4.3 per cent. Brunon and Josias have been equally 
fortunate. With the serum^ Chantemesse has noted usually an imme- 
diate rise of temperature followed by a rapid fall to normal, this fall 
extending over several days. There is an almost immediate change 
in the patient's appearance, the pulse becomes slower and there is an 
increased amount of urine. Complications seem to be rarely encoun- 
tered. This serum, believed by Wright to be a bacterial vaccine and 
not a serum in the true sense, although so extolled by Chantemesse, 
seems to have been little used by other clinicians. 

In 1909, Smallman first attempted the use of vaccines in the 
treatment of typhoid fever {Jour. Royal Army Med. Corps, 1909, 
xii, 136), following the suggestion of Leishman. Thirty-six cases 
were treated, the dose at first being 100 M. (100,000,000), and injec- 
tions were repeated at intervals of nine or ten days. Subsequently 
the dosage was gradually increased to 250-350 M. and the intervals 
shortened (6 days), with much better effect Leishman endorses the 
enthusiasm which Smallman has for the method, and predicts a 
brilliant future for the vaccine treatment ^ 

Since the paper by Smallman, there have been numerous articles 
commending in no uncertain words the great benefit of specific 
therapy. Callison {Med. Rec, 1911, Ixxix, 1129), in 1911, collected 
all references to the subject, and found 323 reputed cases, with 20 
relapses and 17 deaths (mortality of 5.2 per cent). He believes in- 
jections of vaccine prevent relapses and lessen complications, and in 
some cases shorten the original attack. Stock vaccines are preferable 
to autogenous vaccines, and prompt use of these is urged so soon as the 
diagnosis is made. 

A later paper by Callison {Am. Jour. Med. 8c., 1912, cxliv, 350) 
records the treatment of 38 cases with five deaths, one relapse, and 
with an unusual absence of complications (mortality 13.1 per cent). 
He has continued the collection of cases from literature, and has 
amassed a total of 475 cases treated with vaccines. The mortality 
of these has been 6.5 per cent, and relapses have occurred in 6.5 per 
cent of the cases. Callison prefers to omit 52 cases of Sadler {Quart. 
Jour, of Med., 1911, v, 193), as the dose used was absurdly small — 
1 M. and 2 M. By this procedure we have 423 cases so far reported, 
tidth a mortality of 5.4 per cent and a relapse incidence of 6.5 per 
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cent Contrasting this with a death rate of 16 per cent in certain New 
York hospitals^ Callison believes the future of the treatment is most 
promising. He urges early use of the vaccine before the patient is 
exhausted and before complications intervene. 

Callison's charts show a decided change in the temperature curve 
at a time corresponding to the production of opsonins and agglutinins. 
This change is so constant in the cases treated with vaccines that it 
is believed to be more than coincidental. The patients at this time 
lose the ^^ typhoid facies," appear bright^ and take an interest in 
their surroundings. The appetite improves and they sleep better. 

Watters {Med. Rec, 1918, Sept 20) has supplemented this 
paper of Callison's by a series of 1120 cases, obtained in part by 
a general letter sent to internists, and in part from the literature. 
In this series 57 deaths are reported on a percentage mortality of 
fiva It is difficult to judge of this mortality record, as the mortality 
of typhoid fever is quite variable, and although the mortality is low, 
it is scarcely lower than that of some institutions (5 to 6 per cent). 

There has been raised the issue whether vaccine treatment is asso- 
ciated with any danger to the patient: this uncertainty has, no 
doubt, been augmented by the dread of the n^ative phase, — the 
phase following inoculation when resistance is much lowered and 
when, for a time, infection is most likely to result In Wright's 
^^ Studies on Immunization," he no longer emphasizes this danger, 
and even approves of the therapeutic use of antityphoid vaccine, a 
position which would have been absurd if vaccination lowered the 
patient's resistance to typhoid toxins. If the n^ative phase exists 
in typhoid fever, it is negligible, and it may be assumed that, given 
in rational doses, the vaccine treatment is without danger. 

Although many papers have been written concerning the vaccine 
treatment, I have no hesitanc^^ in offering my series of eighteen cases 
observed during the past year in the Presbyterian and Philadelphia 
Hospitals, on the service of my chiefs, Dr. James E. Talley and Dr. 
H. B. Allyn. Fortunately, typhoid fever is a rare disease in Phila- 
delphia, but this year there was a distressing outbreak, so that the 
number of my cases is fairly large in comparison to cases seen in 
recent years. 

Cask I.— Prefibyterian HogpitaL William C, aged ^6, admitted August 7, 
1913, discharged October 6. 1013. Two Weeks ago had headache, and two days 
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THE VACCINE TREATMENT OF TYPHOID FEVEB 5 

later had a chill which reappeared every two dkys until a week ago. August 7, 
1913, blood culture negative for typhoid. August 13, 1913, Widal negative 
for alpha paratyphoid; positive for beta paratyphoid. August 18, 1913, Widal 
positive for typhoid. 

The use of bacterins in this case was begun very late in the disease. 

Fig. 1. 
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Temperature chart. Caee I. 

at least the fourth week. It is, of course, impossible to say how much 
good the vaccines did, but they at least did no harm. Eesult, cured. 
No complications; no relapse. 

Case II.— Presbyterian Hospital. John W., aged 20, admitted August 17, 
1913, discharged October 8, 1913. One week ago began to feel ill. Loss of appetite, 
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constipation, weakness, fever. August 17, 1013, Widal positive. Blood culture 
negative. On September 1, 1913, three furuncles developed on the back. 

Bacterins were first used on the sixteenth day, and through an 
oversight were not given until the ninth day following. Result, cured ; 
complications, f urunculosis ; relapse, none. 

Case III. — Presbyterian Hospital. Nathan B., aged 48, admitted August 30, 
1913; died October 4, 1913. Began to feel ill three weeks ago; nothing definite. 
One week ago had severe headache, loss of appetite, fever, pain in epigastrium, 
epistaxis, and constipation. September 1, 1913, Widal suggestive; blood culture 
negative. September 4, 1913, Widal suggestive. 

FiQ. 2. 




Temperature chart. Case I. 

Vaccines used on the thirteenth day of illness. During the course 
of the infection, patient had bronchitis and occasional attacks of 
vomiting. On October 4, 1913, patient's abdomen suddenly became 
tympanitic — no pain, no dulness in the flanks. There was no sign 
of perforation, and patient died a few hours after onset of symptoms. 

The patient had been a peddler and was much debilitated by hard 
work and exposure, but was in fair condition on admission to the 
hospital Eesult, death ; complications, bronchitis, vomiting. 

Case IV. — ^Presbyterian Hospital. Samuel C, aged 20, colored, admitted 
September 14, 1013; discharged November 26, 1913. Two weeks ago noticed 
headache, which lasted for half a day only. This time had soreness in stomach 
and began to feel tired and sleepy. Since then he has had occasional headaches, 
and five days ago had a chill, high fever, and loss of appetite. Five days ago he 
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went to bed. Bowels constipated, some vomiting, oongh, expectoration. Septem- 
ber 14, 1013, blood culture n^fative. September 18, 1913, Widal negative. 
September 16, 1913, sputum negative for B. tuheroulo8%9, September 19, 1913, 
paratyphoid alpha positive; Widal paratyphoid beta negative. September 20, 
1913, Wassennann negative. October 6, 1913, spinal fluid negative. 

On the 20th of September, 250 M. stock vaccine were given, just 
before the report of the alpha paratyphoid agglntininB was received. 
An attempt was made to secure a paratyphoid vaccine, but was unsuo- 
cessful. On October 1st, the patient was markedly worse. There was 
frank sabsoltus tendinmn, the arms were flexed, the neck was rigid, 
and a positive Kemig's sign, with exaggeration of the bicipital and 
patellar reflexes. A lumbar puncture was made about this time, and 
the fluid seemed to be under pressura On October 10th, the patient 
was worse, and had at times a low muttering delirium. On October 
15th, 400 M. stock typhoid vaccine were given, and from this time 
on the patient seemed to improve. He had all the appearance of a 
case of true meningitis, and his condition was most critical at the 
height of the infection. Besult, cured; complications, bronchitis, 
meningismus (meningitis?). 

In the absence of a positive blood culture and Widal for typhoid 
fever, and in the presence of a positive agglutination test for para- 
typhoid fever, the latter diagnosis seems plausible even though no 
culture was obtained from the blood. 

Cass V. — ^Presbyterian Hospital. Charles J., aged 16, admitted August 1, 
1913, discharged October 6, 1913. Five days ago had dull pain in abdomen which 
lasted four days. On the day before admission, the pain was attended by nausea, 
but the patient could not vomit. Appetite poor, bowels regular imtil five days 
ago, and since then, following a purge, he has had excessive diarrhcea. On admis- 
sion, patient did not complain of pain in the stomach. August 3, 1913, Widal 
positive. 

Vaccines were given on the thirtieth day of the disease ; and, since 
then, the pati^it's general condition has improved. Besult, cured; 
complications, none; relapse, nona 

Case VI. — ^Presbyterian H'ospitaL Charles C, aged 37, admitted July 14, 
1913, discharged October 11, 1913. On admission, complained of weakness, head- 
ache and backache. He has not felt weU for a month, and nine days ago had to 
stop work on account of weakness. 

On the twenty-eighth of July, furuncles appeared on back. On 
August 11th, an autogenous vaccine (100 M.) Staphylococcus aureus 
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was given. This was repeated at intervals of 3 days in increasing 
amounts until the 22d of August, when the furuncles had almost 
entirely disappeared. 

The temperature continued to remain high even on the forty-third 
day of the disease. Although it was believed that at that period 
vaccines would have but little eflFect, neyertheless 250 M. typhoid 
organisms were given. The patient at this time was in a very critical 
condition, emaciation was marked, and there was extreme weakness. 
His weight had fallen from 116 to 89 pounds. 

The effect of the vaccines could be well seen, as there was an imme- 
diate tendency of the fever to fall, and this was followed by a rise and 
continued fever. We felt at this time that the patient's weakened 
condition was a contra-indication either to large doses of the bacterin 
or to frequent repetition of smaller amounts. Hence, a second injec- 
tion was delayed until the tenth day, when 300 M. were injected. 
We feel now that our timidity was ill founded, and we would not 
hesitate to administer the vaccines in a similar case. Following the 
use of 300 M. there was a marked improvement and the temperature 
returned to normal July 20, 1913, blood culture positive; stools, no 
occult blood. July 26, 1913, stools, occult blood present. July 31, 
1913, occult blood absent August 13, 1913, Widal paratyphoid alpha 
negative; Widal paratyphoid beta negative. Result, cured; complica- 
tions, none; relapse, nona 

Cask YIL^-PresbTterian Hospital. Dan T., aged 17, admitted July 26, 

1913, diflcharged October 7, 1913. On admission, complained of dull headachee 

. and soreness in the abdomen. The patient's illness began three weeks ago with 

weakness, headache, and loss of appetite. The symptoms have gradually increased 

in intensity. 

On August 9th, furuncles appeared on the back and chest Two 
days previously the patient had had a profuse intestinal hemorrhage. 
On August 11th, there were two hemorrhages, after which he felt very 
well On August 16th, the temperature became higher and remained 
so until a relapse on the 29th, when 260 M. typhoid bacilli were given. 
From the time of the first injection the temperature became lower, and 
the patient b^an to improva July 26, 1913, Widal positive. August 
4, 1913, blood culture negative. August 13, 1913, Widal paratyphoid 
alpha negative; Widal paratyphoid beta negative. Eesult, cured; 
complications, none; relapse, nona 
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CiUi« Vm.— Presbyterian Hospital. George K., aged 23, admitted Septem- 
ber 16, 1913, discharged October 20, 1913. Chief complaint, headache and tired 
feeling. He had felt well until eight days ago, when he became drowsy and tired. 
Five days ago there were fever and a headache. 

The patient seemed to feel perfectly well after coining to hospital 
and had no objective symptoms. Thinking he was not ill enough 
to require bacterin treatment, none was b^un until September 25th, 
when the persistence of a low-grade fever induced us to administer 
500 M. This had the effect of lowering the fever, and a second 
injection of 750 M. resulted in a return of the temperature to normal, 
and after this there was no further rise. September 15, 1913, Widal 
positive; blood culture n^ativa September 19, 1913, Widal para- 
typhoid negative. Kesult, cured; complications, none; relapse, none. 

Case IX. — Presbyterian Hospital. William £., aged 23, admitted October 
4, 1913, discharged December 6, 1913. About three weeks ago the patient was 
nursing a friend who had typhoid fever, and since then has had headache, lassitude, 
and depression. His condition has become worse, imtil night before admission, 
when he had a chill and fever. The bowels have been constipated and there was 
nausea. 

On the second day after admission, the patient was given 250 M. 
organisms, and this dose was repeated at intervals. The temperature 
curve was favorably influenced, and remained normal for ten days, 
when a relapse took place, without any noticeable change in the 
patient's good condition. A blood culture taken at the time of the 
relapse was negative. October 5, 1913, Widal positive. October 16, 
1913, blood culture n^ativa November 5, 1913, blood culture nega- 
tive (relapse). Besult, cured; complications, none; relapse, one. 

Case X. — ^Presbyterian Hospital. Lowry S., aged 26, admitted October 6, 
1913, discharged December 3, 1013. The patient began to feel iU about three 
weeks ago, and was drowsy, weak, and tired, and had headache. Ten days ago he 
had to go to bed. At this time there were fever, nausea, and vomiting. 

Vaccines were injected on the second day after admission. On 
October 10th, the alpha paratyphoid test was strongly positive. We 
tried to get a blood culture, but the report was returned : " Bacillus 
with morphology of B. typhosus does not agglutinate with typhoid 
serum.'* A stock of the alpha and the beta paratyphoid bacillus was 
ordered but was not obtained until late in the disease (thirty-ninth 
day). In the meantime typhoid vaccines had been injected, but did 
not influence the temperatura On the 3d of November, 250 M. 
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paratyphoid were used, and caused an almost immediate fall to 
normal October 6, 1913, Widal typhoid n^ativa October 9, 1913, 
alpha paratyphoid positive. October 16, 1913, blood culture typhoid 
negative ; paratyphoid infection. Eesult, cured ; complications, none ; 
relapse, nona 

Casb XI. — ^PreebTterian Hospital. William L., aged 31, admitted October 4, 
1013, discharged November 26, 1913. Two weeks ago the patient had to go 
to bed on account of nausea and anorexia. He had fever on the fourth day, and 
since then has gradually become worse. October 5, 1913, Widal negative. October 
12, 1913, Widal typhoid positive; paratyphoid beta positive; paratyphoid alpha 
suggestive. 

Besult, cured; complications, none; relapse, none. 

Case Xll.—Presbyterian Hospital. John M., aged 19, admitted December 4, 
1913, discharged February 8, 1914. The patient's illness b^^n November 29, 
1913, with fever, nausea, vomiting, and malaise. He went to bed and since then 
became worse until admission. 

Stock vaccines were given at once, and were continued until 
November 18th, when an autogenous vaccine was first used. In this 
case, there seemed to be little effect on the temperature and on the 
course of the disease. After giving 1000 M. on the 4rth of January, 
the dose was not increased, but this amount was used for subsequent 
injection. December 5, 1913, Widal negative; blood culture positive. 
January 4, 1914, no plasmodium malarise. Result, cured; compli- 
cations, none; relapse, none. 

Case XIII.— Presbyterian Hospital David Q., aged 33, admitted October 8, 
1913, discharged November 2, 1913. About the middle of September the patient 
began to feel tired, heavy, and drowsy, and complained of gastric oppression and 
anorexia. These symptoms continued for about two weeks, when he began to 
have fever, with aggravation of symptoms. The bowels moved every third day. 

The patient was not very ill on admission, but rose spots, palpable 
spleen, and a suggestive Widal, in conjunction with the past history, 
led to the use of the vaccines. Only one injection was made, since the 
temperature soon fell to normal, where it remained until time of dis- 
charge. October 9, 1913, Widal — some clumping and lessened motil- 
ity. October 17, 1913, Widal paratyphoid alpha negative; Widal 
paratyphoid beta n^ative. Result, cured; complications, none; 
relapse, none: 

Case XIV. — Presbyterian Hospital. George S., aged 25, admitted October 
20, 1913, died October 29, 1913. The patient was admitted to the ward suffering 
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with generalized abdominal pain, especially in the right iliac region. Seven days 
ago he began to have pain in abdomen and in the back. He kept at his work, 
but five days ago was forced to go to bed on account of giddiness and general 
malaise. During the next four days he became gradually worse, and the pain in 
the back and abdomen more severe and finally continuous. 

At first, we were in doubt whether we had to do with a case of 
typhoid fever or of appendicitis, as there was marked tenderness over 
the entire abdomen, especially in the right iliac region. October 21, 
1913, Widal suggestive; blood culture positive (this report was not 
obtained until after the perforation occurred). On the second day 
after admission, 250 M. organisms were injected. On October 26, 
1913, the patient presented signs of perforation. Operation was per- 
formed fifteen hours after the onset of the initial symptoms, and 
the patient died two days later. Kesult, death; complications, per- 
foration; relapse, none. 

Cass XV. — Presbyterian Hospital. Ira D., age not stated, admitted Decem- 
ber 6, 1913, died December 13, 1913. On admission, suffered with fever and 
malaise. The illness began about a week ago with fever, anorexia and malaise; 
since then his condition has grown worse, and he walked into the examining room 
to find out what the trouble was. 

The day after admission, the patient became delirious. After the 
•econd injection he was not quite so delirious and looked brighter. On 
December 9, 1913, there was profuse hemorrhage from the bowel. 
Death occurred on the sixteenth day of the illness. December 5, 1913, 
Widal positive ; blood culture n^ative. Result, death ; complications, 
hemorrhage. 

Cask XVI.— Philadelphia Hospital. Charles W., aged 17, admitted Septem- 
ber 29, 1913; discharged December 19, 1913. On admission the patient com- 
plained of headaches and of pain in the abdomen. His illness began five days 
before admission. The bowels were r^;ular. 

Following the first injection on October 9, 1913, the maximum 
degree of fever was reached, and from that time on the temperature de- 
clined, and improvement progressed steadily. Besult, cured ; compli- 
cations, none; relapse, none. 

Case XVII.— Philadelphia Hospital Paul U., aged 47, admitted October 6, 
1913, discharged November 12, 1913. On admission, the patient complained 
of pain in the abdomen. He is a Hungarian and no history could be obtained. 
Later it was learned that he had been ill for about five days, having been taken 
sick on the boat after leaving Hamburg. 
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Besult, cured; complications^ none; relapse, none. 

Case XVIII.— Philadelphia Hoepital. John F., aged 25, admitted December 
13, 1913, discharged February 12, 1014. The pati^t could not speak English, 
and no information could be obtained concerning the duration of his illness. 

Besult, cured; complications, none; relapse, none. 

BBSULTS 

Total cases, 18 ; cured, 15, or 83.3 per cent ; died, 3, or 16.6 per 
cent ; relapse, 1, or 5.5 per cent ; complications, 3, or 16.6 per cent 

In comparison with these figures, I quote the cases seen in the 
hospital in 1903 and 1904 during a particularly severe epidemic, 
before vaccines came into general use : 

Total, 59 cases; cured, 49, or 83.0 per cent ; died, 10, or 16.9 per 
cent. ; relapse, 2, or 3.3 per cent ; complications, 21, or 35.5 per cent 

Eoth series are too small to be of much value, but there is a decided 
resemblance between the two except in the percentage of complications. 
A point open to criticism in my cases is the fact that bacterins were not 
begim uniformly early. This is admitted. 

From these few cases one can form no conclusion, but he may be 
permitted to record impressions derived from his own experience and 
from that of others. 

CONCLUSIONS 

1. The basis for vaccine therapy in typhoid fever is sound. 

2. To be of practical use early diagnosis is important 

3. The initial dose should be 250 M., increased to 400 M. on the 
fourth day, and 100 M. every fourth day thereafter. 

4. Ten days after defervescence, a final injection should be given, 
the amoimt to be that of the preceding injection. 

5. Inoculation seems to be beneficial in some cases; in none is it 
harmfuL 

6. In a large series the mortality is reduced to 4.9 per cent, and 
there is a reduction in complicjations and relapses. 

7. The number of cases hitherto reported in the literature is too 
small to estimate the value. of vaccine therapy, although it gives 
promise of rediKjing typhoid mortality to a point heretofore 
unattained. 
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TREATMENT OF DIPHTHERIA 

BY IRVING DAVID STEINHARDT, M.D. 

First Lieutenant, Medical Beserve Corps, U. S. Army; Assistant P»diatrist, Mount 
Sinai Hospital, Out-Patient Department; Instructor, Clinical Surgery, Cornell 
University Medical School; Assistant Surgeon, Dispensary, Cornell University 
Medical School; Orthop»dic Surgeon, New York Hospital, Out-Patient De- 
partment; Orthop»dic Surgeon, Bronx Hospital and Dispensary, New York 
City ^^j^ 

Having made your diagnosis of diphtheria, you arrange your 
sick-room for the si^e that is in prospect and decide about the nursa 
If you can have a trained nurse^ so much the better ; but as few fami- 
lies can afford this luxury for several weeks, more often you cannot, 
80 you have to take what your patients family can give you, which 
is most often a member of the family, and the member who is the 
usual choi<5e is that finest creation of the universe — ^the mother. 
She is a heroine, also, let me remind you, for in this disease it is 
not at all infrequent for the nurse or the doctor, or even both, to con- 
tract the disease, and the greatest danger lies with the inexperienced 
nurse who does not know the best methods of self-protection, and who 
is liable to be overlooked by the doctor in his anxiety for his patient. 

The sick-room in this disease should be like the sick-room in prac- 
tically any disease — ^the best room in the house. It should be sunny, 
well-aired, easily warmed, cool, cheerful, and as far away from noise 
and excitement of the house or outside as is possible. From rt should 
be removed everything not actually needed in the care of the patient. 
This includes hangings, draperies, curtains, carpets, rugs, pictures, 
furnishings of all kinds, etc. 

If possible, an ordinary iron hospital cot bed should be used in the 
sick-room. It facilitates the handling of the patient, is easily moved 
about for cleaning purposes, and is easier to disinfect and clean after 
the illness is over. All the bedding used on it should be such that the 
family will not object to its being destroyed after the illness is over, 
or as will stand a most thorough disinfection. The bed linen should 
at all times be kept clean, no matter how often this means changing it 
All the bed linen, if unstained by blood or other discharges, should 
be transferred immediately on removal from the bed to another unused 
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sheet which is wrapped around the things and the entire bundle then 
immediately boiled. This means being kept in boiling water for at 
least thirty minutes after the water has been brought to the boiling 
point With stained bedding or bed linen a preliminary soaking in 
a cold antiseptic solution is preferable, as blood stains particularly 
wash out easier in cold water. All bed clothing used by the patient 
should receive the same care given to the bed linen. 

The use of paper handkerchiefs, which can be immediately burned, 
is to be highly recommended for use in the sidk-room by both patient 
and nurse. Nasal and buccal discharges of any kind from the patient 
not attended to in this way are to be received into vessels which contain 
strong antiseptic solutions and which are to be kept covered wh©Q not 
in use. 

The urine contains the bacilli in many cases and, therefore, both 
the stools from the patient and the urine passed separately should 
receive a most thorough disinfection with carbolic acid solution, chlo- 
ride of lime, or other antiseptic before being finally disposed of by the 
attendant This may seem to you a good deal of unnecessary trouble, 
but it is absolutely necessary for the protection of the family and 
the public at large. 

Your sick-room must be kept clean and yet no dust must be raised. 
In fact, any cleaning or sweeping wherein dust is raised is a great 
waste of time and energy. What is the use of sweeping or dusting dirt 
from one place to put it in another ? In the sick-room, cloths which 
have been moistened with a strong antiseptic solution are used on the 
walls, woodwork, floor, etc., daily. These cloths should then be burned, 
oi'; if they are to be used again, they must be thoroughly boiled before 
being laid aside until the morrow. 

Your patient, likewise, must be kept very clean, and where the 
baths are contra-indicated, a daily sponge and alcohol rub are very 
acceptable. Of course, towels, wash cloths, sponges, etc., should receive 
the proper care, as mentioned above, in r^ard to other things used 
in and about the patient 

Anything that is used to clean out the mouth or nose of the patient 
should be burnable, and that is what should happen immediately after 
its use. It is a very good idea to have a number of paper bags handy 
to the sick-room to be used one at a time to put soiled material into, 
and then this bag is closed in some way or sealed and thrown into 
the fire. 
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The nurse^ when in the room, wears a cap, which covers her 
head except her face, and a close-fitting gown of washable material, 
which permits her hands only to be exposed. This gown should be 
somewhat shorter than the usual dress, so as to be several inches clear 
of the floor. She never leaves the room without thoroughly washing 
her hands in an antiseptic solution, wiping ofiE her face with a doth 
which is moistened with an antiseptic, and washing out her mouth 
with a suitable antiseptic solution. She sheds her cap and gown just 
within the sick-room, leaving them near enough to the doorway to 
enable her to slip back into them on her return at the threshold 
of the sick-room. 

No one but the patient eats or sleeps in the sick-room, and no 
food is ever allowed to remain in the sick-room except when the 
patient is actually being fed. Food once brought into the sickrroom does 
not, however, ever leave it in edible condition. What is left over is 
promptly destroyed by being saturated with an antiseptic solution and 
then thrown into the Are. Fresh, clean food is always offered to the 
patient and nothing from a previous offering. Drinking water for 
the patient, however, is kept in the room in a covered vessel or bottle, 
and the patient is encouraged to drink freely of it It should be cool 
but not ice cold. It helps in the dilution of the toxins and, therefore, 
probably assists the kidney tissues resist damage to their structures 
by giving them a weakened poison to handle as it comes to them in 
the circulating blood for elimination with the urine. For this same 
reason, it is also a source of protection for the other structures of 
the body. 

The dishes, spoons, glasses, knives, forks, etc., u^ by the 
patient do not leave the sick-room, but are cleaned in boiling water, 
well wiped off with cloths dampened with an antiseptic solution, and 
then either wrapped carefully in clean cloths or put away in a covered 
receptacle of some kind, preferably glass, for then the contents can 
be exposed to the sunlight when not in use. Before being used again 
they are *' scalded " in or with boiling water. The things used by the 
nurse, even though not in the sick-room, are kept separate from those 
used by the rest of the family, so that she can have them only, and are 
washed separately from the rest of the things. 

A special thermometer, for the use of the physician and nurse, 
is kept in the sick-room immersed in a glass receptacle containing a 
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1 : 20 carbolic acid solution. It is carefully wiped ofiE before being 
used and immediately returned to the solution when the reading is 
taken. In this same solution is kept a tongue depressor to be used 
in the throat examinations. Before this is used on the patient 
it is treated the same as the thermometer^ and likewise is immediately 
returned to the solution after use. If the physician has to use any- 
thing else on or about the patient on the occasion of his visits he care- 
fully disinfects it before leaving the sick-room. 

All of the forgoing is what you are going to tell your nurse as a 
part of your general directions in regard to your patient, but in look- 
ing after tiie welfare of j^our patient do not neglect the well-being of 
your nurse entirely. She also must be protected from the disease; 
and, while the trained nurse may have some of the necessary knowledge 
for self -protection, it is best to assume she has not, and talk to her 
just the same as if you were talking to a member of the family who 
was heroic enough to take upon herself the dangerous task of 
nursing the diphtheria-stricken patient, and naturally who would 
know nothing about how to protect herself against the infection. In 
the first place, it should be the rule to give an immunizing 
dose of one thousand units of antitoxin to the one who is going to be 
constantly in contact with the sidk person. A trained nurse may object 
to this, but you should insist upon it where the nursing is 
going to be done by a member of the family or by other than a trained 
nurse. As a matter of fact, all the members of the housdiold should 
receive an immunizing dose of the antitoxin and, also, anyone who 
has been in intimate contact with the patient just before the onset of 
the disease. The dosage will be a thousand units, unless in the case 
of an infant, when perhaps five hundred units may be used. This 
is a most efficient precautionary measure against the spread of the 
disease and for the protection of the persons who have been so exposed. 
You will insist upon your nurse gargling her throat with a fairly 
strong antiseptic solution about every four hours or thereabouts and 
attending to the nose also as a prophylactic measure. You will advise 
her to inform you promptiy of any feeling of soreness in the throat 
or should she acquire a nasal discharge, and you should examine care- 
fully her throat daily. Needless to say, almost that with the first 
sign of illness, she should promptiy be relieved from duty and kept 
in strict quarantine until you are sure she has not acquired dfphtheria. 
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If, for any reason, the immunizing dose of antitoxin has not already 
been given, it should now be given in an increased amo^int and the 
usual nasal and throat cultures should be promptly taken and sent for 
the usual bacteriologic examination. 

And you, Mr. Physician, must be careful in your visits to your 
patients suffering from this disease that you do not carry away with 
you an infection for your next patient or to your loved ones at home. 
It has been claimed, only too often, and with perhaps some reason in 
some cases, that the indifference or carelessness of the physicians in 
attendance on diphtheria cases has been responsible for the spread of 
the disease. This is a charge we can ill afford to have brought against 
us who should, by force of example, show the public the value of care 
and caution in retarding the spread and ravages of communicable 
diseases. 

In visiting the sick-room, the physician should remove his upper 
outer garments, turn up the bottom of the trousers and roll up the shirt- 
sleeves. He should then completely tovelop himself in a washable 
gown of the same style as that worn by the nurse. He should also wear 
a cap of the kind as that already described as part of the sick-room 
costume of the nurse. Before leaving the sick-room he should at the 
threshold discard these things, thoroughly disinfect his hands and face 
and gargle his throat with an antiseptic solution. These precautions 
are highly important for the protection of others and himself. 

In view of all that has already been said, it seems almost quite 
needless to say that the strictest quarantine possible should be main- 
tained about the sick-room. In fact, the house itself should be pla- 
carded in a very noticeable manner so that people will see the ^' danger 
sign," and know enough to stay away from it ; but, in case they do not 
remain away, it should be positively understood by your nurse that 
absolutely no one should enter the sick-room under any pretext what- 
soever. She positively must obey this rule, and the only exceptions 
should be by your special order given either in pejson or in writing. 
This prohibition will include members of the household, and see to it 
that your nurse so understands. Naturally, any members of the 
family attending schools or collies are kept at home and most care- 
fully watched. If, at the end of seven days' complete isolation from 
the patient, they show no signs of illness and nose and throat cultures 
are negative after two or three bacteriologic tests, they may be per- 
VouHI. Ser.24— 2 
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mitted to return to school, providing that while the illness continues at 
. home th^ live temporarily scHnewhere else where no illness eodsts. A 
house is to be considered under quarantine until your patient is thor- 
oughly well as judged by clinical signs, and bacteriologic examina- 
tions of, at least> two nose and throat cultures are shown to be negative, 
and the premises where the disease has existed has been given a most 
thorough fumigation. Then and not until then are visitors to be 
allowed. 

The treatment of diphtheria is very simple in early cases. In all 
cases it must be considered under two headings — ^local and consti- 
tutionaL The constitutional treatment, in a case of any severity at 
all, is the most important for the local or primary site of the disease, 
and its extension in this vicinity is dangerous usually only from its 
mechanical aspect and from the fact that it is the site of the factory, 
as it were, where the dangerous toxins of the Klebs-Loeffler bacilli are 
being manufactured and from which they are being circulated through- 
out the body through their absorption into the blood and lymph 
streams at these points. Therefore, while the local manifestations of 
the disease are being properly cared for, your main treatment will 
be directed towards overcoming its constitutional effects. 

The first step in the constitutional treatment is the earliest possible 
administration of a proper-sized dose of antitoxin. This should be 
from 7500 to 15,000 units in ordinary cases which are se^i early, and 
should be proportionately increased within reason the later the case is 
seen. Smaller doses, of course, can be used in mild cases of simple ton- 
sillar or faucial diphtheria, but in laryngeal diphtheria give large 
dosage at once and be on the safe sida Becent investigations seem to 
show that it is the initial dose that counts the most, and that, therefore, 
this should be as nearly adequate to do the work assigned to it as can 
possibly be judged. There is no chance of doing harm, so far as we 
know, in the free use of antitoxin ; therefore, rather an overdose than 
an insufficient quantity. And again, I say, administer this adequate 
dose of antitoxin just as early as you can, for bear in mind that anti- 
toxin is only of service in combating the free toxins that are circu- 
lating in the blood. It can neutralize them. It is absolutely of no 
use, however, against the diphtheritic poisons once they have entered 
into combination with the body cells. This must be borne in mind 
constantly, for it is to prevent this very disastrous combination against 
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the health of the patient that antitozin is used Therefore^ if yon see 
a case that suggests diphtheria to your mind, administer the antitoxin 
at onoe without waiting for the report of a bacteriologic examination ; 
if you see a case that in your judgment gives a clinical picture of diph- 
tiieria, administer antitoxin at once even though your bacteriologic 
report be negative. There are many reasons why a negative report 
under such conditions should be disr^arded. The culture may have 
been improperly taken, there may have been something wrong with the 
culture media, the preparation may have been defective, the examiner 
may have been at fault, or the error may have been from one of several 
other causes. It is very desirable to have a reliable bacteriologic 
report to back up one's clinical judgment, but it is also very dangerous 
to depend upon it exclusively. Do not think that I am advising against 
the taking of throat cultures or belittling their importance as an aid 
to diagnosis. Far from it, as you can judge for yourselves, when I 
state that in my own practice I make it an invariable rule to take 
cultures from the throats of all small children with any subjective 
or objective throat symptoms at all or with suspicious bloody or irri- 
tating nasal discharges, particularly if these discharges have persisted 
over any length of time, and from all older ones where the slightest 
doubt exists in my mind as to the correct diagnosis. Bather an innu- 
merable number of unnecessary cultures from the nose or throat than 
what might prove to be a fatal case through lack of proper diagnosis 
and the correct treatment instituted early enough. 

Just how much good repeated doses of antitoxin will do is problem- 
atical, especially if administered in the usual subcutaneous manner, 
but until it can be absolutely stated without room for doubt that repeti- 
tion is either dangerous or useless, the first dosage can be repeated or 
smaller or larger dosage given within twelve hours in case the progress 
towards recovery, so far as the action of the antitoxin is concerned, 
is not as satisfactory as it should be, and still further doses of antitoxin 
can be used later in an eflFort " to stem the tide '* if your case is going 
against you. However, to get anything like really good results from 
later doses of antitoxin in a reasonable time, or even with initial doses 
in desperate cases, or in cases seen late in the disease, give your anti- 
toxin intravenously. There is a very good reason for this advice. 
Experiments by various authorities on antitoxin medication seem to 
indicate that the subcutaneous injection of antitoxin is received into 
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the bloody the increase in the blood contents of the antitoxin reaching 
a maximnm between the third and fifth day, after which there is a 
steady decrease in the amount present By intravenous injection of 
the antitoxin the maximuTn amount of the serum is in the blood 
stream at once and thereafter steadily decreases. But again, it is to be 
stated, and very emphatically, give a sufficiently large dosage as an 
initial injection so as to avoid, if possible, the necessity for repetition. 

To know whether the antitoxin which you have injected is doing 
the patient any good you look for the following, which should be 
observed surely within twenty-four hours, and many times within 
from twelve to fifteen hours. 

The membrane which has been spreading quite rapidly is checked 
in its advance, shows a tendency to break down and come away from 
the parts to which it had been adherent, the temperature rise is checked 
and, in fact, the fever begins to abate, the restlessness and general 
symptoms of nervous irritability are lessened, and heart action and 
pulse seem better. 

The next most important step in your general treatment is going 
to be the thorough cleaning out of the gastro-intestinal tract This is 
very necessary, for you do not want your patient's strength to be 
decreased by gastro-intestinal disturbances nor the vitality lessened 
by the poisonous gases of fermentation and putrefaction. Therefore, 
constipation must be avoided and an initial cleaning out of the tract is 
indicated. The most reliable drug to be used for this purpose, it seems 
to me, is just old-fashioned castor oil. One of the various ^^ taste- 
less " ( ?) preparations can be used or the plain oil given ice cold or in 
orange juice, hot or cold milk, pineapple juice, or any other agreeable 
liquid to disguise the taste, and when you use castor oil for this purpose 
give it in a sufficient dosage for the action you intend to have it accom- 
plish. Half an ounce should be the minimum, and unless the patient 
is very young, an ounce is still better. 

Later on, in case the bowels do not perform their function properly, 
any one of a number of mild laxatives can be used. Do not expect too 
much, however, in the way of a bowel movement after the initial 
cleaning out, for remember with the light diet, which I will speak of 
later, in vogue in this disease, the intestinal waste will not be excessive. 
I call this seemingly unimportant detail to your special attention so 
that the patient's strength will not be sapped by unnecessary catharsis 
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or the fluid content of the blood lessened thereby, permitting the anti- 
toxin to be present in a less diluted state. 

Having a constitutional disease to deal with in which strong toxins 
are floating throughout the body, in the blood and lymph stream, it is 
not strange that certain important organs and tissues must be watched 
carefully for any signs of the deleterious effect these toxins might 
have upon them. The diphtheria toxin seems to have its greatest effect 
upon the heart and the kidneys and the tissues of the nervous system, 
therefore, these must be watched most carefully during the course of 
the disease. This means in the case of the heart that care must be 
taken to make the work of this all-important organ as light as is 
possible to avoid putting even the slightest unnecessary strain upon it 
This is best accomplished by having your patient rest quietly in bed, 
no matter how slightly ill he may appear to be, avoiding all imneces- 
sary mov^nents, and having the heart action under particular watch 
from 1 A.M. to 4 p.m.^ when the general body vitality is at its lowest ebb. 
Be very particular and specific in your instructions to your nurse 
as to what you want done at this time under certain conditions, for any 
hesitation in emergencies arising at this time may cause a fatal result 
to your patient We will speak of this again, when medication and 
stimulation are spoken of. 

In almost every case of diphtheria an albuminuria will be noticed ; 
but imless other symptoms of an acute nephritis be present, no special 
medication need be directed to the kidneys, but a most careful watch 
must be maintained so that you will not be taken unawares by a sudden 
breakdown of the urinary system. 

I have already spoken to you about the sick-room, and I want to 
add to what I have already said that this room must be well-aired, 
cool, but not cold, and as a bronchopneumonia is only too often a 
complication — a complication to be dreaded — ^the bed coverings should 
be sufficient to keep your patient comfortably warm, and sudden ex- 
posures to lower temperatures should be avoided. 

The length of time your patient must be kept in bed is going to 
vary. In the ordinary case, perhaps, three weeks will be suflScient ; in 
more severe cases, six weeks or more may. be the required tima In 
some very exceptionally light cases, ten days may suffice. A good 
deal depends upon the condition of the heart, which even during late 
convalescence will bear the closest watching, for of ttimes the slightest 
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strain will quickly bring about most unpleasant consequences several 
weeks after you have pronounced your patient weU. 

The diet in diphtheria is going to be principally liquid, with milk 
and predigested foods as our main reliances. As convalescence ad- 
vances and local throat symptoms subside to a degree making the 
act of swaUowing a less painful procedure, we will add strengthening 
semi-solid foods to our dietary, gradually getting back to a normal diet 
as our patient's condition warrants it Feeding your patient is going 
to present some difficulty to you. The breast-fed baby, for instance, is 
going to continue to be fed breast milk, but is not going to get it in the 
usual manner by being put to the breast to suck. The milk is going to 
be withdrawn from the breasts of the mother by the usual artificial 
means and fed to the baby by a dropper or ordinary nursing bottle. 
When both of these two procedures are impractical because swallowing 
is difficult tiirough pain, swelling, or other cause, gavage must be the 
means of getting in nourishment, for the nutrition of your patient must 
be maintained, since it is the resistance of the body on which you co\int 
to combat the toxins of the diseasa It must always be borne in mind 
that antitoxin is not a specific cure for the disease, inasmuch as it has 
absolutely no effect in checking or restraining the destructive or toxic 
powers of the diphtheritic poisons already absorbed. 

In bottle-fed children, the food is continued the same as before, 
except it is somewhat reduced in strength and made up in barley water 
if a tendency to diarrhoea be present: oatmeal water is used as the 
diluent if the patient is inclined towards constipation. The amount 
of reduction necessary in the strength of the food is going to be judged 
by the patient's digestion. Be very conservative and rather underfeed 
slightly than get up a possible gastro-intestinal disturbance, for again 
I remind you of the fact that it is your patient's vitality that is going 
to count in his battle for life after the antitoxin has checked the 
further flow of diphtheritic toxins into the body by its destruction of 
the Klebs-Loffler bacilli. If the milk is not well digested at any time, 
you may have to order it prepared in a partially digested state before 
it is ingested However, do not use it this way any longer than is 
absolutely necessary, as it is not good for a stomach capable of doing 
its work to have its normal functions anticipated for it Predigested 
foods are good in these older cases, not only for their ease of assimila- 
tion, variety in the limited diet, but also because of their alcoholic 



Digitized by 



Google 



TBXATMSNT OF DIPHTHEBIA 33 

content In these older cases you will also come across some where 
fond, but foolish, parents who have permitted their offspring to have 
other things besides milk, and to whom the administration of milk will 
either be attended with great difficulty or be practically impossibla 
Here again, these prepared foods plus light nourishing broths of various 
kinds will be found valuable in the feeding of your patient In these 
older cases, gavage must also be used when practicable if food cannot 
be ingested in the normal way. In these cases of difficult feeding, 
where gavage is not practicable, rectal feeding must be resorted to for 
the purpose of keeping up your patient's strength. The advisability of 
giving plenty of cool, fresh water to your patient has abeady be«i 
spoken of, but will bear repetition. Orangeade, lemonade, or Jugo de 
Pina (fresh pineapple juice) is also to be strongly recommended with 
a reservation against sweetness. If I cannot get the fresh pineapple 
juice I use the best pineapple juice in bottles that I know of, looking 
for one that has the least sugar added to it It is given diluted in water 
to lessen the effect of the sugar syrup that has been added to it I 
might state that in all throat troubles, especially those with exudation, 
I always order pineapple pulp to be eaten and the throat to be sprayed 
or gargled with pineapple juice. Pineapple is an excellent stomachic 
and, in common with many others, I feel quite certain that it has an 
influence on the exudation. I have been informed that in the 
Hawaiian Islands it was considered of great value in diphtheria be- 
fore the introduction of antitoxin, and is still used as an aid to it 
How true this is I do not know. 

Where there is some gastro-intestinal disturbance, home-made full 
fat buttermilk may be tried, changing to fat-free home-made buttermilk 
if the former be not well tolerated. The administration of a reliable 
preparation of lactic acid tablets will also be found of service in this 
condition. 

At the first sign of heart weakness^ as indicated by feeble, irregular, 
or slowed pulse, a weakened and shortened first sound with redupli- 
cation in many instances, cold extremities, vomiting and great prostra- 
tion, you will commence immediately active stimulation for its sup- 
port The importance of this cannot be overestimated when you are 
told that twenty per cent of all deaths in the course of a diphtheria 
are from ^' heart failure." The time when the stimulation is usually 
most needed is, perhaps, some time during the first week, but it may 
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be needed from the very outset This is especially true where the 
invading host is a mixed infection of great virulency or where the 
infection finds a weakened resistant power. 

Alcohol in the form of a high-grade whiskey or brandy seems to be 
the stimulant considered the best by all authorities. Give small doses 
where these will be sufficient to support your patient^ but give larger 
ones up to the amount necessary where the smaller doses are not 
enough. The average daily allowance spread out over the twenty- 
four hours is from one to three ounces well diluted in water, but where 
this is not sufficient for your purposes, no less an authority than Dr. 
A. Jacobi, to whose practical and clinical knowledge our entire pro- 
fession will listen with respect, orders that it be pushed to the limit 
and cites many cases where fairly young children have taken as much 
as a pint a day with recovery as an end result in apparently hopeless 
cases. Of course, the amount in any case is reduced so soon as it is pos- 
sible safely to diminish the liability of any damage to the kidneys or 
other organs. Other heart stimulants, used alone or in conjunction 
with the alcoholic stimulation, are strychnine, which can be used in 
large doses, as the diphtheritic toxins seem particularly antagonistic 
to it; camphor, caffeine, sodium benzoate, ammonium carbonate, stro- 
phanthus, and digitalis. Again, I recall to your mind the diangerous 
early morning hours, and suggest that your alcoholic stimulation be 
so planned as to have your patitot well fortified against this time, and 
to further guard against unpleasant accidents by having a freshly- 
loaded hypodermic syringe ready for instant use in case of necessity. 
Forewarned is forearmed. 

The physician in the examination of his patient will put as little 
strain on the sick one and do everything possible to avoid fatiguing 
him. Let his examination be thorough, but without " fuss or feathers,*' 
and quickly over with. The nurse, also, must look after the patient's 
comfort and welfare in the most careful and painstaking manner, yet 
likewise must avoid tiring the patient mentally or physically and per- 
form the necessary duties in as unobtrusive a manner as possible. Every 
movement of the patient is to be done with as little effort on his part 
as is possible, and these movements are to be reduced to a minimum. 
Your nurse must take as much of the action of these movements upon 
herself as she can. I always tell them they should even think for 
the patient if it were possible. This is all in keeping with the 
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sensible policy in this disease, at least, of conserving every bit of your 
patiaiVs strength possible owing to the uncertainty as to just how 
much the heart has been affected by the toxins. The fact that twenty 
per c^it of all deaths in diphtheria are due to heart complications 
must constantly be borne in mind and acted upon in your treatment 
of your cases. Fatigue, strain, and gastro-intestinal disturbances, 
besides an overwhelming toxaemia, are the greatest menaces to the 
heart 

Before taking up the local treatment and saying something about 
the stage of convalescence, it may be well to speak a little about anti- 
toxin in general and the places where it may best be injected. It seems 
ahnost needless to say that, in choosing the particular brand of anti- 
toxin which you are going to inject, the reliability of the preparation 
and not any price consideration must influence you in your dioice. 
Also, let the amount of your dosage depend upon the needs of your 
patient and not be smaller than your judgment suggests because you 
are using an expensive serum. This may seem a foolish and unneces- 
sary piece of advice, but that was the excuse of a physician in a certain 
case where a very inadequate dosage had been used. You want an 
antitoxin of high concentration for obvious reasons. The fresher the 
serum the better, and it seems advisable that none over three months 
old should be used and especially in severe cases where the strength of 
your antitoxin is going to count for much. Some say that antitoxin can 
be safely used even up to an age of six months, but personally I believe 
the fresher your serum the surer you can feel that your results are 
going to be better. Most agree that after nine or ten months 
the efficiency of any antitoxin is going to be less. The safest kind to 
use according to my idea is that which comes in sealed syringes with 
sterile needle carefully wrapped, all prepared for use in the particular 
size dose that you wish to inject into your patient. Poorly made, im- 
pure, contaminated, or ^' spoiled '' serum is likewise useless and dan- 
gerous to a varying d^ree. The dry form of antitoxin is not consid- 
ered as desirable as the usual serum of high concentration, and is only 
to be recommended for use when the usual kind is not obtainable. The 
more concentrated your serum is the less apt you are to have your 
patient get up a constitutional reaction to the injection, which is shown 
by pain at the site of injection, a general eruption over the body, 
usually first observed, or rather starting, at the point of injection, and 
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at times quite a little fever. This may be followed by general malaise 
and painful, swollen joints. These symptoms usually manifest them- 
selves about one week after the injection and gradually disappear witili* 
out treatment, but are very disagreeable and annoying while they last, 
especially the itching of the skin and the painful joints. Something 
may have to be done to relieve these two conditions. Many experi- 
ments have shovm that antitoxin is of absolutely no use when given 
by the mouth or per rectum. The injection of antitoxin is given into 
the subcutaneous tissua Some give it into the abdominal wall, some 
give it just beneath the scapula of either side, and still others in the 
buttocks. I was taught to give it into the upper and outer side of the 
thigh and have seen no reason to change from this place because some 
other spot seemed more advantageous. The main thing is to give it 
early in those cases that need it and give it under surgically clean 
conditions. Pinch up the skin, which has been painted with a little 
tincture of iodine, insert your needle fairly deep, and give the contents 
of the syringe not too quickly. When the syringe is about empty com- 
mence to withdraw it so that by the time it is empty it is entirely 
withdrawn. If there is a tendency for some of the antitoxin to flow 
out at the site of injection hold the skin together at this point for a 
few minutes and, if necessary, seal it with a dressing. Personally, I 
usually paint it again with a little iodine when I have finished. If you 
are using antitoxin in anything but the 9ealed container, or are not 
using all that the container holds, the balance should be used up in 
the next week or thrown away for fear it has become in some way con- 
taminated. While you are keeping it, the bottle, or whatever it is in, 
should be most tightly sealed and put away from the light in a cool or, 
perhaps I should say, cold place. When you take it out to use it 
again be sure not only that your hands must be clean, but that the 
needle and syringe that you draw the serum up into must be absolutely 
sterila A general infection or even a local abscess will not add to the 
comfort or well-being of your patient 

The local treatment of diphtheria is not so vigorous or so strenuous 
as it was before the introduction of antitoxin. The reason for this 
you can readily understand when you recall what has already been 
said about the action of antitoxin, particularly its wonderful solvent 
effect upon the membrana What is to be done depends upon the 
location of the local manifestations of the disease and the severity of 
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them. The local manifestations are usually only a menace to the 
patient in a mechanical sense. Of course, they may be painful and 
cause great discomfort^ but in most cases where the antitoxin is doing 
what it ^ould this is short lived. 

In nasal diphtheria, where much discharge is present or where 
there is a feeling of being " stuflFy," a warm normal saline solution 
can be used with advantage as a cleansing douche several times a day, 
depending upon the necessity for it and your patient's condition. 
Unless there is a great necessity for it, it is done a minimum number of 
times where the patient fights against it As the nasal discharge is 
usuaUy very irritating and excoriating, a bland ointment should be 
used about the external opening of the nostrils and on the upper lip 
for protective purposes. Do not try to force membrane away from 
the mucous membrane. It is harmful and you can only succeed at 
the expense of causing bleeding, excoriation, and ulceration, besides 
opening up better avenues for the absorption of the diphtheritic 
toxins ; therefore, you can readily see that you will have done no good. 

The mouth and pharynx must also be kept clean, and this can be 
done by spraying, gargling, or syringing with either normal salt solu- 
tion, pineapple juice, weak solution of Dobell's, or any other of a 
great number of mild antiseptics. The number of times these meas- 
ures should be carried out are governed by the same things spoken of 
in connection with nasal diphtheria. 

In laryngeal diphtheria, medicated steam inhalations consisting 
of vaporized calomel must be used at intervals, which may be from 
one to three hours, and between these medicated inhalations simple 
steaming is indicated. K in spite of these inhalations and your 
previous injections of large doses of antitoxin the danger signs of in- 
creasing laryngeal stenosis keep steadily increasing, you must resort 
to either the use of the O'Dwyer tubes (endolaryngeal intubation) or 
tracheotomy. 

There are advantages and disadvantages to both procedures, but 
there can be no doubt that where it is practicable intubation should be 
the procedure of choice in every case, and while it is far from a simple 
thing to accomplish, it is much easier on your patient and his parents. 
It is a bloodless operation. While in large cities, perhaps, it is not abso- 
lutely necessary for a physician either to own a set of O'Dwyer's tubes 
or to be skilled in the technic of using them because of the ease of secur- 
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ing competent assistance^ or having special hospitals for this disease 
at his service in case of emergencies, in smaller cities, towns and 
villages, etc., every physician should own a set and have endeavored 
to become proficient in its use. Tracheotomy is a surgical operation 
requiring surgical skill for its proper performance and good after- 
results, and all are not even indifferently good surgeons. Where intu- 
bation fails, however, tracheotomy will have to be performed as a last 
resort. In conjunctival diphtheria your local treatment will be keep- 
ing the eyes thoroughly clean by frequent washings of normal salt 
solution or very mild antiseptic solution. Two or three times a day 
a few drops of a reliable silver preparation can be instilled into 
each eye. 

In cutaneous diphtheria the local treatment will be to keep the 
wound or excoriation, which is the site of infection, absolutely clean by 
keeping it covered with dressing of fifty to sixty per cent, alcohol 

The reason for using a diluted alcohol is due to the fact that it is 
a better antiseptic than absolute alcohol. 

Aural diphtheria is really only an extension of the primary disease 
from the pharynx. It is extremely painful, being accompanied at 
times by terrific headaches. It sometimes has as an end result tym- 
panic necrosis. The pain must be controlled. A few drops of a five 
per cent phenol solution in glycerin may be dropped into the ears 
three or four times a day. If the usual indications are present the 
ear drums must be incised and weak hydrogen peroxide solution used 
to wash out the middle ear. 

Having been fortunate enough to have guided your patient through 
the acute attack of the disease, you will arrive at the stage of con- 
valescence and here, also, your patient must be watched carefully if 
no setbacks are to be his portion. 

His heart will still merit your closest attention, and any irrega- 
lanly or other abnormality means a prolonged convalescence be- 
cause you will keep him in bed for complete rest, gradually permitting 
a sitting posture as his condition allows it And, may I say here, 
that antipyretic drugs with their heart-depressing action have abso- 
lutely no place in this disease either during the active or convalescent 
stage. This is an important fact to remember. Tour medication, be- 
sides being directed at the heart, will have for its object the overcoming 
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of the very great ansBinia existing and the building up of the wasted 
tissues. 

The tonic medication will have to be continued for several months 
after your patient is on his feet again* You will warn him to be 
careful for some time against overfatigue, sudden strain, or excite- 
ment He is to be instructed to lead a quiet, out-of-doors life, with 
regular hours of eating, resting, and sleeping. Do not let the slow 
pulse of this disease fool you. We are so used to speaking of the 
weak, rapid pulse in pathologic conditions that the dangers of an 
abnormally slow pulse are liable to be forgotten. It is the worst sort 
of a pulse to have in this disease and means absolute quiet and rest 
for the patient unless you wish a fatal result. Holt states that mor- 
phine is invaluable when given in full doses, from every two to four 
hours in cases of threatened heart paralysis occurring late in the 
disease or during convalescence. 

Another feature of the convalescence which will engage your atten- 
tion in many cases is the post-diphtheritic paralysis. It is usually 
anywhere from seven days to four weeks after the membrane has 
cleared up. 

It is a paralysis of the flaccid type, but fortunately is not per- 
manent. 

The parts first affected are usually the soft palate and the 
pharynx, and then the eyes, the legs, the back, or the neck muscles 
may be involved. The beet treatment is massage and electricity, to 
keep up the tone of the affected parts. Paralysis of the respiratory 
muscles is always dangerous to life and, if the diaphragm becomes 
affected, death ensues. If nutrition is interfered with, owing to the 
muscle involvement, tube feeding must be resorted to until the danger 
of starvation is over. 

In all cases of diphtheria of even moderate severity it is several 
months before your patient is himself again, so here is proven the 
old saw, "An ounce of prevention is worth a pound of cure.*' 
With proper isolation and quarantine this dangerous disease will 
gradually become less and less. Be sure in your cases an e£Scient 
quarantine is maintained and that your patient will not be a disease 
carrier, by making sure they are free from diphtheria bacilli before 
permitting them to mingle with others. Our present rule calls for two 
negative cultures from the nose and throat before the patient is released 
from quarantine. 



Digitized by 



Google 



THERAPEUTICS OF THE FOOT 
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To show what a yariely of conditions and what interesting affeo- 
tions may be met with in one r^on of the body, we have chosen, as a 
departure from the ordinary method of considering a system, to take 
up a study of the foot, or rather both feet of an individual, both in 
health and disease, and ascertain what can be done for these n^lected 
members. 

Man, by virtue of his upright position and walking erect, has natu- 
rally fallen heir to many affections of the f eet> more than are found in 
the hands. These conditions should be early recognized as departures 
from the normal in order to avoid serious troubla 

The hu^ian foot should have for its fundamental support moder- 
ately porous bones, held by strong ligaments, and movable within 
limits over synovial membrane, strengthened by freely movable ten- 
dons and muscles, and padded by a quantity of fibrous tissue, coarse 
fat, and skin to act as cushions ; it should also be furnished with a free 
supply of arteries, veins, lymphatics, nerves, and accessories to the 
skin. 

There are two longitudinal arches with free movement allowed 
about the astragalus (7S° of flexion and 4:2° of abduction on prona- 
tion at Charcots joint-line). The inner portion of the arch is made 
up largely of the astragalus and scaphoid, and the outer, astragalus 
and oalcaneum. At the sides, the capsule is dose to the skin. The 
transverse arch is formed by the scaphoid, cuboid and cuneiforms. 
The heads of the metatarsals may spread so much as one-half inch ; 
the fourth has the most freedom. 

ISo two individuals have exactly the same kind of feet ; and, more- 
over, no two feet of any one individual are exactly counterparts any 
more than any two eyes are exactly alike. Two horses may resemble 
one another very closely in age, size, form, color, strengtii, and dis- 
position, but at the same time there is likely to be considerable differ- 
ence in their exact lines and endurance or speed ; they are not perfect 
80 
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matches in nature. Symmetrical development of both sides of the 
body is rare; very few persons are ambidextrous, most are right- 
handed and some are left-handed Benjamites, according to the develop- 
ment of centres about the island of Beil on one or the other side of 
the brain« There is not such wide difference in the development of 
the lower extremities, because in using them we generally have to 
use them about alike. Some armless individuals, however, have 
acquired considerable skill in writing with one foot or the other. 

It is immaterial whether we discuss conditions of the foot starting 
from the ground-structure within or go from the outside surface in, 
but let us take a case as we see it, and inspect the skin first, and then 
proceed deeper as though dissecting the structure. Not infrequently 
there are met people who complain considerably about undue and 
perhaps malodorous (bromidrosis) perspiration of the feet, beyond 
what is physiological. In some sympathetic lesions, in which there 
is unilateral sweating and change of local temperature, there may be 
sweating of only one foot With excessive sweating, or hyperidrosis, 
as it is called, there is frequently a thickening of the epiderm of the 
soles; especially is this true in a form that shows the condition in a 
number of members of the same family. The soles and palms are quite 
thick and painful in these cases as a rule, amounting practically to a 
keratosis. Lesser has observed that most cases of local hyperidrosis of 
the feet are in flat-footed individuals. Probably the most efficacious 
remedy is formalin solution, one dram to the pint of water. The French 
are fond of using balsam of Peru. One per cent solution of quinine in 
alcohol is also recommended, together with the use of mineral acids 
internally. Tannic acid or alum lotions (one ounce to the pint) are 
also used, and finally X-ray exposures have proven beneficial In 
cases of bromidrosis, boric add, in addition, is used. Dermatitis 
venenata, or ivy-poisoning, from walking among the Rhus toocicod&nr 
dron (poison ivy), and other irritating vines (primrose, etc.), is often 
found on the feet and leg& The minute vesicles soon formed by it, as 
a rule, are readily dried up, and the itching relieved by a mild lotion 
such as: Phenol, 0.5 Qm. ; bis. subcarb., 2 Gm. ; aq. ad. 30 Cc. 

Various forms of eczemas are found on the feet, particularly a 
vesicular or a verrucose eczema on the dorsimi and a squamous eczema 
on the sole with fissures. The vesicular form is treated best by means 
of an ammoniated paste (hydrarg. ammoniat, 1.5 Gm. to Lassar's 
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paste, 30 Gm.), or a calomel paste (0.6 Gm. to 30 Gm.) ; the squa- 
mous variety is treated with ung. pic. liq., 1 part to 8 of petrolatum. 
A persistent eczana between the toes is sometimes best handled with 
silver nitrate. 

A com (clavus) is only too well-known a lesion to need any descrip- 
tion. Sometimes there are a number present on both feet where press- 
ure is expected to be met between the toe and shoe. The logical treat- 
ment is to prevent pressure by using properly fitting shoes. A con- 
venient application consists in: ex. cannab. ind., 0.6 Gm. ; ac salicyL, 
1 Gm. ; ale, 1 Cc. ; SBther, 4.6 Cc ; coUod., 16 Cc. This should be 
painted on three times daily for a week^ the foot then soaked in warm 
water and the hard com ranoved. It is confusing and useless to have 
too many vague remedies for these affections when one good one will 
answer. 

A bunion is quite a different proposition. It is really a subluxation 
of the first metatarsophalangeal articulation, producing a hallux 
valgus, and generally accompanied by redness and soreness of the 
projecting parts. It, too, is to be prevented by using properly shaped 
shoes. Its correction consists in cutting off with bone-shears, under 
aseptic precautions, the inner half of the head of the first metatarsal 
and base of corresponding proximal phalanx, straightening or over- 
correcting, suturing and applying a " pistol-splint '^ This condition 
is mentioned here because with it there is generally a callosity in addi- 
tion over the most prominent part, and sometimes an ulceration of 
the skin. 

Pompholyx is a rare skin affection of the feet in which there are 
rather large, tense, oval vesicles, sometimes amounting to blebs and 
containing pus, and in which there is found a burning sensation. The 
disease is generally found in those beyond middle age and in poor 
health. There may be in addition considerable sweating present A 
dusting powder, as of pulv. zinc, oxide and amylum, should be used 
locally and the patient given arsenious acid. 

It is well to have in the mind's eye a picture of what conditions 
are more common in a given locality of the body ; and, therefore, what 
we may expect to find in examining that part Scabies lesions are 
not so likely to be found on the feet as on the hands, except in some 
small children. Warts are more common on the hand, though they 
may be found on both extremities, etc 
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Affectioiui of the nails are to be looked for in both hands and 
feel When eMTnining the toe-nails, there is apt to be found a hyper- 
trophic condition accompanied by great thickness of the edge, particu- 
larly in some old people (onychogryphosis). This continues, espe- 
cially if there is uncleanliness, pressure and neglect, and it sometimes 
necessitates surgical interference. 

^^ Infleshed toe-nail '' is a not infrequent occurrence in those with 
n^lected nails and wearing pointed shoes. It is really a condition 
of ulceration, with ezcessiye and painful granulations about an irri- 
tating down-curved comer of naiL Broader shoes must be ordered for 
these cases, the granulations reduced by applications of silver nitrate 
stick, and sometimes the nail split lengthwise under novocaine and 
extracted with forceps. 

Atrophia unguis is astate of partial death of a naiL In these cases 
there may be seen white and brittle areas in the nails, and the person's 
vitality is likely to be lowered. Sometimes there is quite an extensive 
diseased condition with wasting of the nails in eczemas, pus infection, 
ring-worm of these parts, and particularly when the disease f avus 
attacks the nails of those having this diseasa At times Achoriou 
Schoenleinii may be demonstrated in scrapings from the nails of 
these cases (more likely the finger-nails). The proper treatment then 
is X-ray exposures. 

Now, in addition to looking at lesions on the feet and determining 
what pathologic process is going on locally, we must remember that 
general eruptions, as from the excessive use of bromides, bums, 
scalds^ erysipelas, infections, etc., may be found naturally on the 
feet as elsewhera Specific lesions are rather common on the feet, 
especially papules and scaliness of the soles. Such lesions found 
on the feet of babies will often make a diagnosis of the disease and 
early lead us to inunction or other radical form of treatment These 
syphilides should not be confounded with squamous eczemas, and if 
there is doubt in the case a Wassermann test should be mada We 
should examine the soles and palms, in cases suspected of having 
been exposed to scarlet fever, to see if there is any evidence of fine 
scaliness. 

The fe^ because of their particular location, are often to be 
blamed for the entrance of the virus of several very disturbing 
nifaU<1ifl^ One of these is tetanus. How often the simple stepping on 
Vol. m. 8tf. 24-3 
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a ruaty nail, whether with the shoe off or on, is responsible for the 
so dreaded disease tetanus gaining entrance through a seemingly in- 
significant punctured wound. This is one of the classes of cases where 
the opening must be surgically enlarged and the person kept off his 
feet, having the injured foot elevated. Free and early cauterization 
and administration of the antitoxin are to be recommended. Another 
disease, supposed to be picked up by the bare feet, is true elephantiasis; 
FUaria sanguinis hominis Bancroftii seems to prefer entrance to the 
body either through the lower extremities or scrotum. Amputation 
has been practised in some of these cases with success. 

Symmetrical gangrene, or Kaynaud's disease, may be found in 
the toes; it is a vasomotor affection. Nitroglycerin, or, better, the 
nitrites, should be given to these cases. Erythromelalgia is a less 
severe condition of the feet with redness and neuralgia-like pain; its 
nature is not clearly understood. Frost4>ite, gangrene (arterio- 
sclerotic and diabetic), and perforating ulcer of the foot found in 
tabes are characteristic circulatory and nervous disturbances of the 
parts we depend so much upon for keeping going in our everyday Ufa 
Frost-bite will generally respond to cooling and gradually warming 
measures in a moderately cool room. The other conditions are stub- 
born and sometimes even amputation may be of no avail 

The superficial and deeper reflexes of the foot have proven of 
interest and considerable value in the diagnosis of nervous diseases. 
We are familiar, ^g., with the ordinary plantar flexion of the toes 
through the lumbar cord as a result of the skin reflex when gently 
stroking the sole, and the gradual extension of the great to^ known as 
^' the Babinski reflex," found in lateral column lesions. Peripheral 
terminals of the crurals take up impulses, and motor messages are 
sent to the parts in and about the foot and ankle; it is not easy to 
draw a sharp line of division between toes, foot, ankle, and leg. The 
lost achilles jerk is found in tabes dorsalis and neuritis ; its increase 
and even ankle clonus are met in spastic paraplegia and multiple 
sclerosis. Neuritis (evidenced in alcoholic cases by " foot-drop,'* or 
loss of anterior tibial and peroneal control) is treated by rest of the 
foot with a pillow supporting the sole, internal administration of 
salicylate, bromide, and iodide, and locally 20 per cent mesotan ; later, 
galvanism and f aradism may be employed, as also massage. 

The movements of the feet take part in certain characteristic gaits 
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and poetores of nervous states, as the ataxic gait of tabes, spastioil^ of 
spastic paraplegia, steppage and " foot-drop " of alcoholic multiple 
neuritis. Unfortunately, apart from the neuritis cases, not much can 
be done for the chronic nervous disorders affecting locomotion. Some- 
times nerve-transplantations and tendon-transplantations help out 

Gk>ing into the deeper portions of the foot, severe contusions, 
sprains, and lacerations are common, and are treated as elsewhere, 
except they generally necessitate at least the use of a cane or crutch 
and, often, keeping off the foot entirely for a time. A neat and familiar 
method of strapping the foot and ankle consists in the alternate appli- 
cation around the dry foot and then around back of the heel of strips 
of adhesive not too long. This satisfactory support is of especial value 
when there is not too much swelling present To reduce swelling, 
elevation and binding on of lint saturated with cold lead water and 
alcohol is beneficial. For fractures in this r^on (as Pottos frac- 
ture), the use of the Pennsylvania fracture-box is quite satisfactory, 
the important points to be observed bdng the pad placed under the 
tendo achillis to prevent decubitus under the heel, a pad above the 
seat of fracture^ and towel at the sole of the foot, together with eleva- 
ti(m of the foot of the bed. In fracture of a metatarsal or phalanx 
the ordinary plantar splint or a light plaster-of -Paris, or similar case, 
may be applied for a few weeks. Statistics at St. Thomas's Hospital 
showed that only three out of 1207 diseases had to do with the meta- 
tarsals. 

Acute articular rheumatism and gout are to be met in the small 
joints of the foot Do not mistake a large red swelling about the 
first metatarsophalangeal joint for an abscess, and attempt to open, 
as has been done, what is in reality gout Salicylates, alkalies, lithia, 
and warm wintergreen locally will clear up the condition. 

Luxations of the small bones of the foot appear to be rare. When 
such occur they are generally in association with fracture, just as 
luxation of a vertebra is also generally associated with a fracture in 
that r^on. One thousand and sixteen X-ray plates were gone over, 
and only one showed lateral luxation of the head of one metatarsal, 
and this case was reported. One plate showed outward displacement 
of second, third, fourth, and fifth metatarsals; one, fracture of first 
metatarsal ; two, disease of metatarsals ; two, pes cavus ; two, absence 
of first phalanges and presence of bunions ; one, part of os calcis re- 
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moved; one, displacement and fracture of all but first metatarsal; 
one, necrosis of cuboid; one, necrosis of os calcis; one, necrosis 
of tarsals and metatarsals; one, enlargement back of head of the 
first metatarsal; one, fracture and displacement of scaphoid; ane, 
slight displacement of second metatarsal; one, presence of shot; one, 
necrosis of proximal end of third and fourth metatarsals ; one, necrosis 
of middle of second metatarsal. Dislocations of these bones are gener- 
ally difficult of reduction without open operations, and this is not 
always deemed best. The cases of necrosis need opening, curetting, 
and draining, and extensive cases demand amputation and careful 
attention to upbuilding the system. 

Dr. T. G. Morton described, in 1876, a form of pressure neuritis 
caused by the squeezing of the adjacent fourth metatarsal upon the 
terminal sensory filaments of the plantar nerves. Nerve^rtretdiing or 
sectioning may be practised in the worst cases. Manipulations of the 
foot, together with toe-exercises, properly fitting shoes to oonfespond 
to the Myer's line (which runs from middle of os calcis to middle of 
head of first metatarsal), together with appropriate steel braces in the 
shoe when necessary, all tend to bring relief to people. suffering with 
" sore f eet,^' as many of these cases are due to " flat feet ^^ or other 
deformity of the arch. According to Hiiter, the arch of the foot does 
not develop till after birtL Ordinarily, the well-developed inferior 
calcaneo-navicular ligament and properly developed arch prevent the 
** flat-foot" Trained nurses upon entering their duties at the hospital 
are liable often to suffer from the extra strain put upon their untrained 
ligaments and tendons, especially if they are themselves very heavy. 
They are frequent sufferers from " flat-foot" A good way to make 
sure the condition of the arch is to have the person, the sole of whose 
foot has been smeared with shoe-black or ink well up the sides, step 
on a plain sheet of paper, or the plain foot placed with full weight 
upon a charcoal-paper. If there is a very narrow connecting band in 
the middle, say about one-half inch wide, connecting the front part 
of the foot with the back, the arch is good. If there is no connecting 
band present, the condition is one of ** pes cavus," while if there is a 
broad band we have a case of "pes planus," or "flat-foot" The 
negro race seems prone to have the condition of flat-foot, just as " bow- 
legs," "knock-knees," etc., are common among them from faulty 
nutrition. There may be a peculiar form of " flat-foot " from turning 
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the toes and soles too much out There is an operation of chipping 
the articular surfaces of the astragalo-scaphoid joint^ forming a dys- 
arthrodesisy and drawing the extensor hallucis through the scaphoid 
and suturing^ and then putting up the bent foot in a plaster case till 
healed, so as to correct a flat-foot 

The lower animals that walk on ^^ all fours," it might seem, would 
have twice as many foot ailments as man, but, as a matter of fact, 
they have very few, except in the class of animals that are shod and 
shod poorly. They accustom themselves to hardships and changes and 
in this way resist Man is responsible for a great many of his own 
afSictions. It is calculated, e.g., that a young lady will cover as many 
as fifteen miles during one of her long fashionable dances, wearing, 
moreover, ti^t slippers, while not near this distance may be covered 
in making hospital rounds, against which perhaps she will bitterly 
complain. Man will frequently not even respect what members he 
may have left after having been deprived by misfortune^ perhaps, of 
others ; notwithstanding the extra strain thrown upon the one 1^ of a 
cripple, it is not an infrequent sight to see him reeling in an intoxicated 
state, or in other ways abusing the limb left It is remarkable, it may 
be stated in this connection, what use can be gotten out of a well^fitting 
and properly cared-f or artificial foot or 1^. 

Among the less common deeper affections of the foot may be men- 
tioned epiphysitis of the os calcis, tumors of the foot, Charcot's foot, 
bursitis over the os calcis (Albert's disease), talipes equinus of con- 
genital parapl^acs (Little's disease), supernumerary digits and 
deficiency of digits (congenital and otherwise), luxation of peroneal 
tendons, dislocation or fracture of astragalus and calcaneum, madura 
foot (common to India), ainhum — a spontaneous amputation of digit 
found particularly in Africa, congenital shortening of tendo achillis, 
and so forth. In some cases of Pott's fracture union may be facilitated 
by intentional lengthening of the tendo achillis by means of tenotomy. 
When any of the luxations of the foot occur they are mostly from for- 
cible inversion. 

Cretins show a slow development of feet and hands, and a peculiar 
short and stumpy condition of the phalanges. Of course, the other 
distinguishing features of cretinism are present At nine years of age, 
e.g., children with different bone diseases show difference in develop- 
ment of the tarsal and carpal bones. For convenience of skiagraphy 
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of the parts, die wrist was taken in a series of cases for comparison. At 
the ninth year all the carpal bones should have received their nuclei 
of ossification ; these can be shown in a skiagram except in the case of 
the small pisiform, which by some is considered more of a sesamoid 
becoming ossified in the twelfth year. Upon looking at the skiagram of 
a hand of a rickety child of nine, the seven bones were clearly seen, but 
were widely separated and apparently not so well developed as they 
should be. In the case of a cretin at nine, the wrist was much smaller 
(about the size of that of a rickety child at three and one-half), and 
it had only two of the cartilages ossified (probably the os magnum and 
unciform), and the beginning of two mora In cases of retarded 
development the order of ossification apparently changes somewhat, 
as is the case with the eruption of teeth ; though, of course, these are 
not bony. The os magnum and unciform, then, are first to appear and 
the semilunar or the scaphoid next It was also noticed that greater 
development is obtained in children of the same age with taller frame 
than in diose of less stature; e.g., the trapezium and trapezoid were 
fairly distinct in the former and not so in the latter. These small bones 
are not so clearly worked out in X-ray studies of the ankle and foot 

When there is acquired swelling of the feet, as in oddema or local- 
ized anasarca, great comfort may be experienced by keeping the feet 
elevated as much as possible, and having applied from the toes up a 
circular, elastic, rather heavy and firm bandage to above the knees. 
(General diseases, in addition, should of course be treated. 

The various amputations of the foot through joints at points of 
election — ^the Pirogoff, Syme, Lisfranc, and Chopart — are technical 
directions indicating just what parts are to be removed and what 
parts left in accordance with the rule of leaving the beet stump. In 
the case of the foot, we wish to leave as good and solid a stump as 
possible to fit an artificial appliance^ rather than conserve digits. In 
tuberculosis of the foot bones (and the calcaneum is often thus dis- 
eased), curetting, draining, and injections of iodoform emulsion are 
practised, and sometimes amputation resorted to. Sometimes, in in- 
juries and disease, the astragalus is wholly removed. Severed 
arteries and nerves are treated as elsewhere. Manipulations, massage, 
baking, use of electricity, etc., for club-foot (whether congenital or 
not), daw-toe (from paralysis of the tibialis anticus and Friedrich^s 
ataxia), flat-foot and deformities resulting from abuse of these mem- 
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bers, may accomplish wonders with patience, without resorting to some 
formidable operation of choice and possibly leaving the patient a 
physical wreck. 

Foot-and-mouth disease, rarely met in the human race, is a 
serious condition, and strict sanitary measures have been enacted to 
prevent it It is rather strange that the Chinese, who are accredited 
with having been so precocious in many hygienic and remedial meas- 
ures, should permit superstition to prevail over good judgment, rule 
mismanagement of the very foundations of their bodies, and permit 
deliberate foot deformity! Another curious paradox of modem 
civilization is the fact that shoeHshops the world over are made to 
subserve man's (and woman's) perverted vanity by catering to such 
ridiculous tastes in the way of styles of footwear! 

It is high time we arouse special inquiry among our profession into 
the abuse and misuse of the foot, and not permit quackery to handle 
this part of the body and bring dire results, any more than handling 
the heart, nervous system, obstetrical or internal injury cases. 
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THE TREATMENT OF PULMONARY TUBERCULOSIS 

BY PROFESSOR VBDSL 

Montpellier, France 



Most physicians in France are agreed that the cure of pulmonary 
tuberculosis is effective if properly diagnosed as to its extent and 
stage, but there is much uncertainty in its treatment The reason 
for this is that there is so mudi difference of opinion as to the thera- 
peutics, even though the period of the disease has been properly deter- 
mined. Again, many patients cannot afford either the time or die 
money for cure in sanatoriums, or at air stations. I shall, therefore, 
outline an effective plan of treatment that is available to everybody, 
together with hygienic directions. 

Taking, for example, a case of chronic tuberculosis in whidi there 
is slight fever but no haemoptysis, and still a fair digestion. Strict 
obedience to the physician's orders must first be insisted upon, and they 
must ignore the advice of well-meaning friends as to overeating. Their 
consent to take a rest must be obtained, and they must avoid exposure 
to sudden changes of air, or to night air, and getting into a perspira- 
tion. First, they must live as much as possible in open air of equable 
temperature. In winter, in mild climate and dry air, as the Riviera 
in France and similar climates in other countries offer. In the sum- 
mer, it is best to take advantage of altitude^ and go to the mountains. 
Rest of the mind by abstaining from intellectual pursuits, as well as 
club life, gambling, and excesses of all kinds, such as tobacco and alco- 
hol, is of no less importance. Instructions as to proper disposal of the 
sputum in sanitary cups should be given. If the digestion is good, Ihey 
must partake freely of meats, ^gs, and fatty foods. Start them on one- 
half pound of pure uncooked mutton or beef a day. To prepare this, 
place a pound or two of raw hashed meat in one-fifth of its weight of 
cold water, and macerate for about two hours, then wrap in a clean 
linen cloth, compress, divide into small portions, and take at breakfast 

Our treatment has three objects: First, to tone up the patient; 
second, to prevent the formation and d^eneration of tubercles^ and 
try to eliminate them from the system, or at least to promote their 
40 
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encapsulation or calcification, and to combat secondary infection; 
third, to fortify the digestive functions, which are usually below par, 
and to improve assimilation. 

In late years, many drugs, such as quinine, kola, and strychnine, 
have been employed, and while these are not curative agents, still 
they have their indication in toning up the system. The remedies 
that have proven most efficacious in my hands are guaiacol, iodide of 
potassium, and iodoform with camphor. These act both locally and 
upon the whole economy and also have an antiseptic value. The 
objection is raised that they may provoke congestive symptoms, but 
this is avoidable, by not giving the large doses that had formerly been 
advised, or by not allowing too frequent repetition of dosage. To 
obtain a sedative action, potassium bromide may be added. Of course, 
it is understood that the sooner this treatment is begun the better the 
chance of cura 

There are two classes of patients : Those who have recently shown 
symptoms of phthisis after a pleurisy, and those who are already in 
the chronic state. For these I recommend die following formula: 

Qm. or Com. 

Potass. lodid 6 

Potass. Bromid .8 

Strychnin. Sulphat 003 

Tinct. Cinohon» &a5. 

Tinct. Coca and Kola. 
Glycerin. 

8yr. Aurantii Amer. ft& qs. ad 16. 

M. — Sig. — ^Take at breakfast and lunch. To be continued for 
three weeks in each month, and then omit for one week. 

I modify this sometimes by using syr. kramerise, which is rich 
in tannin, or add Fowler's solution in certain cases. If the activity of 
the gastro-intestinal canal is sluggish, phenyl salicylate, three granmies 
a day, may be given in the afternoon and evening with a hot drink. 

If the appetite is poor, nothing stimulates it so much as a mixture 
of Fowler's solution and tincture of nux vomica, as a bitter tonic. 

After an attack of pleurisy, when infiltration of the apex is sus- 
pected, order a hypodermic of sodium cacodylate, .05 granmie, given 
in the arm, and repeat ten or twelve times. To this .001 gramme of 
sulphate of strychnia may be added. 
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If after pnenmonia it is found that the febrile action continneB> 
and tabercaloaia is feared, use at once hypodermic injections of 
guaiacol .06 gramme in iodoform .01, and camphorated oil 10 to 20 
grammes. This is to be continued until the fever has fallen in the 
evening hour. If the patient is very weak, add a milligramme or two 
of strychnine sulphate to the injection. 

That variety of tuberculosis found in coal miners, stone mascms, 
and other workers exposed to dust, readily yields to the above treat- 
ment 

In all the chronic forms of phthisis, I use this injection over a 
prolonged period, giving it at first only once in five days, and then only 
once a week. I repeat the first formula as we start it 

OnT* or C*OBi« 

Gu&iaool .05 

Iodoform 01 

OL Camphorat 10 to 20 

The camphorated oil is made with pure washed oil and alccdiol, both of 
which are sterilized. 

The injection is given in the back of the arm or between the 
shoulders. If the solution is too thick, add a few drops of ether. Tell 
the patient that the injection will pain at the moment and for some few 
minutes afterwards. If he is weak, add a few drops of a solution 
of strychnine. In some cases I have tried eucalyptol in place of 
guaiacol, but have not found it to modify the symptoms so reliably as 
the latter. 

I give the first mentioned prescription for some months, and when 
the patient has a quick pulse, I add digitalis or strophanthus. 

For the cases with vddespread catarrh, I use the following: 
B— 

Gm. or Com. 

Benzonaphthol JS 

Sodii Benzoat .3 

Terpin. Hydrat .06 to .10 

Lactote .20 

M. — Sig. — One wafer. To dry up the catarrh, gire as needed* 
seireral a day. 

A regular and persistent use of all the above methods gives us 70 
per cent of cures. 

When the cough is very bad, I often add codeine, heroin, or 
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dionine in very small doses to the wafer to dry the catarrh, but do not 
like to continue it for a long tima 

If hemoptysis arise, all medication is stopped and the patient is 
forbidden to talk, and told to write what he wants to say, and be in com- 
plete reposa The only alimentation is iced milk in small doses every 
hour or two. Mustard synapisms are applied to the legs, and shifted 
about, and the 1^ are wrapped up with cotton wool and over this 
rubber doth. I then inject one centigramme of ergotine, and give 
small dosee of calomel until the patient is purged. In some I have 
success with chloride of calcium in large doses combined with 
opium* If necessary to get complete repose, we give a hypodermic 
injection of morphina 
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THE TREATMENT OP DIABETES 

BY PROFESSOR ALBERT ROBIN 
Faculty of Parity France 



These are about seventeen different theoriee of the pathology and 
as many different forms of the treatment of diabetes, but these may 
be reduced to two. As to the pathology, Pavy thou^t that diabetes 
originated in the nervous system as a motor paralysis, the result of 
a patliologic glycogenic ferment Hence arose the use of antiseptics, 
such as creosote, carbolic acid, and iodoform, in the treatment of dia- 
betes. 

While the phenols and iodoform diminish the sugar, they seem to 
destroy the blood cells, necessitating great caution in this form of 
treatment, and even its abandonment Then came the yeast ferments, 
extract of thyroid gland, serotherapy, and diastase, but the results 
are inconstant Brewer's yeast has reduced the amount of sugar from 
eighty to fifty grammes in some of our patients, but we consider it as 
an adjuvant only to a cura 

In diabetes all the chemical processes of metabolism, including 
the glycogenic, are increased. This is of such great importance that 
an attempt to regulate the liver function to the extent, at least, of sup- 
pressing ingestion of sugars, should be mada 

General hygienic directions as to the avoidance of fatigue, of 
excitement, and the advantages of oral cleanliness and frequent baths 
to favor eluuination by the skin, should be given. 

As to the proper diet, diere are four great schools in France. 
Professor Bourchardet once said that he who loses much must eat 
heartily to repair the constant waste, but nowadays we know that it 
does not do to stuff patients until they become toxic. The other schools 
advocate the milk diet, die meat diet, die oatmeal and cereal foods of 
van Noorden, respectively. Pure milk seems to increase the sugar 
at first, and meat diet gives good results and even some cures, but there 
is a danger of diabetic coma. While the Noorden oatmeal and cereal 
foods fatten the patient, here, again, (edema may supervena We try 
it sometimes for a few days in the week. Qiielpa proposed hydrodiera- 
44 
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peaticfl, under which sugar decreases rapidly, so that it also can be 
tried for a short time with care. 

Now we come to the so-called " Scientific ^^ cure, which is based 
upon the urinary analysis, but as this requires frequent weighing of 
the food and of the patient, it is not very practicable, and leads some- 
times to neurasthenia, from the patient's introspective observation 
of the frequently repeated procedures. 

Our proposition is, that the average diabetic patient should con- 
sume tiiirty calories per kilogramme of his weight every twenty-four 
hours. First, put him on a milk diet for three days, weigh him, and 
estimate the proper dosage of nitrogen in total quantity. For example, 
suppose that a man one meter seventy in height weighs ninety-five 
kilogrammes (properly he should not weigh more than, say, seventy- 
two kilogrammes, which is equal to 2160 calories) and that he gives 
about 1625 of nitrogen, then 360 grammes of meat and 60 grammes of 
cheese are quite enough for his nitrogen needs. Put him, then, on only 
a little less than two quarts of milk per day for three days, and sup- 
press all the sugar-producing foods ; give very little bread and then 
only the soft part; let him have 300 grammes of potatoes and all the 
animal foods he likes, as well as fish, ^ggs, green vegetables, fats, but- 
ter, and oils — even cod liver oil in weak subjects — and you have the 
proper diet We also allow apples, peaches, and a little wine, and 
infusions of cinchona bark or geranium leaves. We feel that in all 
cases our ejfforts are palliative only, since a specific cure is impossible. 
Taking, for example, a corpulent diabetic: good results are obtained 
first, by an exclusive milk diet for three days, one pint the first day, 
increasing gradually up to two quarts, then start the above diabetic 
regimen. 

Here is an illustrative case: A man who was losing 25 to 30 
grammes of sugar received nothing but water the fiirst day, and then 
the graded milk diet for the three days. At first the sugar seemed to 
increase, but it gradually came down, and with our diet reached 
zero in a few weeks. While the sugar increases a little the first three 
days of the milk diet, after that it decreases. If, in spite of this, 
the sugar persists, we add the following medication : 

B— Gm. 

Fhenasons 1 

Sod. Biearbonat. ft& 1 

M.— Sig.— Take during the day in divided dotes, in Seidlits water. 
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Jn one case the sugar was reduced by one-half after the third day, and 
this is the rule with this medication. 

Take a second patient of ours: Here is a diabetic who had 5840 
grammes of urine only, with a specific gravity of 1041, which gave 
376 grammes of sugar ! With phenazone for three days and the diet, 
the urine was reduced to 1750 grammes, the specific gravity to 1030, 
and the sugar to 114. 

Phenazone may be tried, when there is no albumin in the urine, 
or no great weakness or depression. In the presence of these compli- 
cations, we omit the phenazona Otherwise, we give as much as two 
grammes a day for a few days — say three days, and on the fourth day, 
40 centigrammes of quinine, and a wafer daily as follows: 

B— Om. or Com 

Sod. Arseniat .006 

Lithii Carbonmt. 12 

Codeine .COS 

Theriaque 

Ext. Cinchoiue i& .12 

M^Piat-Wafer. 

Sig. — One wafer twice a day for three weeks. 

Another diabetic received phenazone, and the sugar was reduced 
from 313 grammes to 100 by the third day. 

In some cases we give brewer's yeast, and add four grammes of 
tartrate of potash and soda as a laxative. In the nervous cases we 
recommend three grammes of the bromide of potash daily, or else the 
following pill: 

S— Gm. or C.em. 

Ext. Opii .03 

Ext Belladonna .036 

Ext. Valerian .2 

M. — ^For one pilL 

Sig. — ^Fonr pills a day, increasing up to ei|^t, and then decreaa- 
ing again to the four a day. 

This is stopped so soon as possible, and the wafers of the arsenic 
and lithium carbonate are given. 

As to hydrotherapy and electricity, high f requeni^ cure is not 
useful, unless there is a very high arterial tension. Bene-Barde reccmi- 
mends a sedative douche at 33 to 37 degrees C. to increase reaction, 
and it suffices in some nervous cases. In all cases it should be of very 
brief duration, however, and we do not insist on it 
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Mineral water cures abound in all parts of the world. In France, 
we find that Vichy is the best station for diabetics^ and in particular 
for the corpulent ones. The arthritic cases, who are producing gravel, 
are sent to the diuretic waters of Contrexeville and Vittel, or Martigny. 
The ansemio cases do well at the arsenical waters such as La Bour- 
boule, Bojat, and Bheinf elden, and the salines are useful in weak 
patients. Sea baths may be indulged in in a mild climata Kervous 
patients do not sleep well at certain seaside resorts on the Mediterra- 
nean Sea, and the Atlantic Ocean is usually too cold for these cases. 

As to climate: The Winterild sunny resorts are beneficial for dia- 
betics whose skin is sluggish and for whom mild climates, such as 
Nice and the whole Riviera, are indicated. 

We may conclude by saying that there is no specific cure, and the 
therapeutics of diabetes consists in using different forms of cure 
according to the cases. Each patient must be treated in accordance 
with his individual requirements. 
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HYPODERMOCLYSIS IN THE TREATMENT OF ACUTE 

INFECTIONS 

BY R. MAX GOBPP, M.D. 

Profflftwur of Clinical Medicine, Philadelphia Polyclinic; Assistant Professor of 

Clinical Medicine, Jefferson Medical College; Assistant Visiting Physician, 

Philadelphia General Hospital and Jeffer^on Hospital 



Htpodebmooltsis is the introduction under the skin, by means 
of a hollow needle, of water containing salts or other soluble substances 
in varying proportions. Unless otherwise specified, physiologic salt 
solution, — ue., sterile water containing 0.6 of one per cent of sodiiun 
chloride, — ^is understood. The term is not used to designate the 
hypodermic administration of medicinally active solutions, such as 
salvarsan, even when greatly diluted. This definition, it will be ob- 
served, does not specify the temperature of the solution, dosage, 
method and rate of introduction, and other factors that enter into 
the physiologic and therapeutic actions of the procedure. Bightly 
employed, with due regard to the indications, hypodermoclysis is a 
therapeutic procedure of approved value in many acute and chronic 
conditions; but it must be used with a full understanding of its phy- 
siologic action and a clear appreciation of the object to be accom- 
plished, as well as the contra-indications that may be present in the 
individual casa 

Hypodermoclysis is of comparatively recent date, particularly 
in the treatment of any but surgical conditions. At first only small 
quantities of fluid were injected, not more than 200 to 300 cubic centi- 
metres ; the employment of single large doses, a litre or more, which is 
the common practice in surgery, came later. In this connection it 
may be noted that experiments on animals are reported which show 
that during hemorrhage repeated small injections tend to favor spon- 
taneous hsemostasis, while the introduction of a large amoimt at one 
time has the opposite effect; in other words, it is stated that the 
coagulability of the blood is increased by a small or moderate injec- 
tion of saline solution. 

Other substances besides sodium chloride, such as sodium bicarbon- 
ate in much larger proportion in the presence of acidosis; solutions 
48 
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of Isevulose; and^ quite recently ^ sea-water diluted to the concentration 
of blood-serum, have been employed ; but in this article I shall confine 
myself to the consideration of physiologic, so-called normal salt solu- 
tion, of 0.6 per cent strength, or, according to von Kryger (in 
Penzoldt's ^' Klinische Arznei Behandlung ^'), 0.9 per cent, as this 
proportion is more nearly isotonic with blood-seruuL With reference 
to the sea-water treatment of enterocolitis in children, constipation, 
skin diseases, and a heterogeneous assortment of other ailments, which 
was exploited several years ago, after experimenting with the 
method in about twenty cases of chronic disease, chiefly eczema and 
various gastro-intestinal disturbances, including one case of typhoid 
fever with severe toxaemia, in which the results were excellent, I am 
convinced that sea-water introduced subcutaneously does not differ 
in its effects from saline solution prepared in the ordinary way, and 
I was not able to confirm the remarkable claims that have been made 
for this treatment in chronic conditions. 

The most important single factor in the use of hypodermodysis in 
acute infections is the quantity employed at each injection, and, next 
to that, the intervals between injections. While a considerable lati- 
tude may be allowed in the dosage, very large quantities, such as are 
usually given after severe hemorrhage, are never indicated in acute 
general infections, in which the functional integrity of the cardio- 
vascular apparatus is of paramount importanca Before discussing 
this question in detail, it is, however, proper to take up the physiologic 
action of the procedure. 

Temperature of the Solution. — ^While it is the usual practice to 
maintain the injected solution as nearly as possible at the temperature 
of the body, the fluid is introduced so slowly that a variation of a 
few degrees higher or lower is probably neutralized by the time the 
fluid is absorbed. I have frequently injected saline solution at ordi- 
nary room temperature, and have never noted any untoward results. 

Physiologic Action. — The literature contains but little systematic 
research work on hypodermoclysis. The subject is covered rather 
fully by L. Fourmeaux (" Des Injections Sous-cutanees Massives de 
Solutions Salines," Paris, 1897) from the experimental as well as the 
clinical standpoint, and I have gleaned some of the facts from his 
monograph. 

When a quantity of saline solution is injected under the skin, the 
Vol. III. Ser. 24-4 
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fluid is taken up by the lymphatic vessels and rapidly absorbed into 
the general circulation. Unless solutions of higher concentration 
are used, the osmotic pressure is not affected, and thus irritation is 
avoided. An obvious and immediate effect is to increase the arterial 
tension, which is particularly marked when the blood-pressure has been 
previously low. The second most important effect is manifested on 
the urinary excretion of water, which is increased in proportion to 
the quantity of fluid injected, provided the kidneys are functionating 
normally. Elimination through the kidneys equals the intake except 
for a very small proportion, which is accounted for by the other 
emunctories, the bowel, skin, and lungs. Experimentally it has been 
found that a healthy animal can withstand the introduction of com- 
paratively enormous quantities of salt solution. Fourmeaux injected 
1670 grammes into an animal wei^xing 2900 grammes, or 57^ per 
cent, which is equivalent to about 85 pounds, or over 40 quarts to a 
man weighing 150 pounds. The fluid accumulates in the serous 
cavities, the lungs, the spleen, the liver (both of which become tem- 
porarily greatly enlarged), and the bone-marrow, to be completely 
eliminated after the injection is stopped. 

The pulse becomes stronger and fuller, in keeping with the in- 
crease in blood-pressura Arrhythmias are said to be influenced 
favorably. 

Blood. — ^Hsemolysis does not take place, but the erythrocytes swell 
up, become crenated, pale, and finally disappear from the blood pic- 
ture. The number of leucocytes is diminished, but no change in the 
proportions of the various types is reported. The diminution is 
especially noticeable in acute infections which normally show leuco- 
cytosis. The haemostatic effect of small injections of saline solution 
is explained by Fourmeaux on the theory that, owing to the rapid 
removal of the adult red cells, the entrance of normoblasts into tiie 
general circulation is hastened, and the fibrin liberated by these 
elements increases the coagulating power of the blood. 

Kidneys and Urine. — The diuresis does not set in at once, and, 
when repeated injections are given, b^ns to be marked after the 
second injection. The specific gravity of the urine is lowered almost 
to that of water, 1005 and 1002 being commonly observed ; the urine 
becomes pale, and an increase in the total output of urea and of 
chlorides is noted. Hsemoglobinuria has been observed. 
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Lungs. — ^A temporary oedema is said by Fourmeaux to be the rule 
when large quantities are injected. The rales disappear in a short 
time, and there are no subjective symptoms. 

Temperature. — ^It is well known that hypodermoclysis is fre- 
quently followed by a rise in temperature. In afebrile subjects there 
is at first a slight drop, followed by a rise of rarely more than 2*^ F. 
at the most, the maximum being reached in about three hours. The 
temperature gradually returns to normal. Sometimes the fever is 
preceded by a chill. The latter is more often observed in febrile 
patients, and the initial drop may take on the proportions of collapse. 

Spleen. — The swelling of the spleen, which has been noted in 
animals post-mortem, may raster itself clinically by pain in the left 
sida 

SJfin. — The sweating b^ins later than the diuresis, and the 
secretion of the sudoriferous glands becomes neutral and rich in salt 

Nervous System. — Some patients exhibit mild excitement and 
become excessively talkative. Delirium is said to occur rarely. 

Accidents. — Among the minor accidents and unpleasant secondary 
effects of hypodermoclysis we may enumerate excessive temperature 
reaction, stitch in the left side, headache and giddiness, and a transient 
hsemoglobinuria. Except the first, none of these phenomena has come 
under my personal observation. I have occasionally observed a slight 
pulmonary oedema which I thought might be attributed to the hypo- 
dermoclysis, but, as it was always in patients who were gravely ill, 
it was impossible to determine the cause of the phenomenon with 
absolute certainty. Its occurrence is always an indication for stop- 
ping the injections. 

The dangerous complications which must be avoided are pulmonary 
oedema, oedema in other portions of the body, and dilatation of the 
heart As this organ is more or less involved in any acute general 
infection, and above all in pneumonia, the integrity of the heart and 
of the vasomotor system must be saf guarded. This can be done by 
observing two important rules : First, to inject not more than 300 
cubic centimetres at intervals of twenty-four, twelve, or at most 
eight hours, and to inject slowly; second, to begin the administra- 
tion of saline solution early in the attach and stop the injections at 
the first sign of circulatory embarrassment 

Indications for Hypodermoclysis in Acute Infections. — There 
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are two conspicuous features common to all infections: a lowered 
blood-pressure, most typically seen in pneumonia, and toxaemia. We 
have, therefore, two definite therapeutic indications, both of which 
are met by the judicious use of hypodermoclysis, in a manner which 
follows logically fro'm a consideration of the physiologic action. 
Whether there is, in addition, any specific action on the immunizing 
powers of the organism, — ^that is, the production of antitoxins or 
bacteriotropins, — or on the process of phagocytosis, is a question that 
for the present remains purely speculative. There appear to be no 
experimental facts to' support or refute such an hypothesis. It seems 
at least possible that the general stimulation of the circulation and the 
dilution of the blood may facilitate the migration of leucocytes and 
stimulate their phagocytic activity. All that can be said with cer- 
tainty is that hypodermoclysis improves the vasomotor tone by keep- 
ing the blood-vessels filled and maintaining a constant, gentle stimula- 
tion of the circulation in a manner similar to its action in combating 
surgical shock, and that it increases the urinary output and the 
elimination of toxins through the kidneys. 

While it may be employed with advantage in any acute general 
infection, it finds its greatest field of usefulness in general sepsis, 
especially puerperal infection, in lobar pneumonia, and in typhoid 
fever. It is also employed with good results in Asiatic cholera, in 
which the extreme dehydration of the tissues furnishes an urgent 
indication, which cannot be met by any other method of introducing 
water into the system. 

Contraindications. — ^In puerperal sepsis, especially, the possi- 
bility of thrombosis must be borne in mind, hence in the presence of 
phlebitis the procedure is unsafe. Apoplexy is mentioned because it 
may be mistaken for uraemia, in which hypodermoclysis naturally sug- 
gests itself. Advanced Bright's disease, arteriosclerosis, cirrhosis of 
the liver, grave anaemia, and, of course, cardiac failure, whether due 
to valvular or myocardial disease, contra-indicate the procedura If, 
however, the precautions which have been mentioned are observed, 
the mere existence of a heart lesion need not deter the physician from 
employing hypodermoclysis when the indications dre clear. 

Technic. — ^Hypodermoclysis is such a familiar procedure that a 
description of the technic is unnecessary. There is one point, how- 
ever, that I would like to bring out. When injections are to be given 
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routmelj for several days in succession, it is important to reduce the 
patient's discomfort to a minimuTn. We should therefore select a 
part of the body that is not too sensitive and is affected as little as 
possible by pressure either of the bedclothes or of the limbs as the 
patient moves about Moreover, it is a fact, for which I can vouch 
from personal experience, that the first injection at a given site is 
more painful than subsequent ones in the same spot, and the latter 
are also more quickly absorbed. A convenient site for giving repeated 
injections is the loose tissue over the lov^er part of the axilla in the 
r^on of the seventh to the ninth ribs, which is not exposed to the 
rubbing or the weight of the bedclothes as the patient lies on his back. 
The injections may be given alternately in each side, the needle 
being inserted after the first puncture vdthin about an inch of the 
previous ona The fluid must be introduced slowly, at least half an 
hour being allowed for 300 cubic centimetres, and care must be 
taken that the needle be inserted well into the subcutaneous tissue, to 
avoid skin necrosis. 

It may be asked. How long should the treatment by hypodei^ 
moclysis be kept up in a given case ? Aside from ihe general im- 
provement in the patient's condition and the special improvement 
in the circulation, the best criterion is the daily quantity of urine. 
If hypodermoclysis is begun at once, whenever the gravity of the 
condition appears to justify its employment, and the injections are 
discontinued so soon as the daily quantity of urine reaches 2000 
cubic centimetres, the best results will be obtained and all danger 
to the heart will be avoided. Thus it is rare that the injections need 
be continued without interruption more than three or four days at a 
time, although during a long illness, as in cases of typhoid, it may 
be used repeatedly with advantage. In pneumonia it is particularly 
important to begin the injections early, in order to combat the toxaemia 
before its harmful effects on the circulation have begun. 

It is often objected that hypodermoclysis is unnecessary and, 
therefore, in view of the suffering which it entails, unjustifiable, since 
the same results can be accomplished by similar methods of introduc- 
ing water into the body. Instead of introducing the fluid under the 
skin, the patient should be made to drink a corresponding quantity of 
water, or the salt solution should be introduced per rectum after 
Murphy's drop method. As to the first proposal, I need only quote 
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the old sayingy " You may drive a horse to water, but you can't make 
him drink." If a patient is able to drink enough water to affect the 
urinary elimination appreciably, he is not a fit subject for hypo- 
dermoclysis: he is not sick enough to need it As to enteroclysis, its 
value is well established and, if it be successful, it is a perfectly ade- 
quate substitute for hypodermodysis. But, in the first place, many 
patients do not absorb even a small quantity of water by the bowel ; 
others find the procedure very irksome and that it interferes with rest ; 
the technic is by no means easy, and requires a skilful and experienced 
nurse ; it is not always possible to be sure that the fluid has really been 
absorbed, and in any case the physician must depend on the nurse's 
statement Finally, clinical experience has not shown me that 
enteroclysis, even when apparently successful, is as efficacious in 
combating toxaemia as the subcutaneous route. In private practice 
it is quite possible for the physician to administer the saline solution 
in person, or at least see that it is administered under his eye when he 
makes his visit, and he is then sure that the patient has actually 
received tiie treatment For these reasons it seems to me that the 
discomfort entailed by hypodermoclysis is worth while, and, more- 
over, the patient is very often so stuporous that tiie question of suffer^ 
ing becomes n^ligible. 

Conclusions, — ^Hypodermoclysis is a valuable therapeutic pro- 
cedure in the treatment of acute infections. It is a method that can 
be readily employed in both hospital and private practice and one 
that does not necessarily require the services of trained assistants or 
nurses. Dosage and intervals between injections must be adapted to 
the indications in the individual case. ' The good effects are obtained 
by detoxication and by raising the vasomotor tona The concrete 
evidence of the efficacy of hypodermoclysis is an increased urinary 
output 
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THE NATURE AND SUCCESSFUL TREATMENT OF 
RHEUMATOID ARTHRITIS 

BY RALPH PEMBERTON, M.S., M.D. 

Ph^cian to the Hoepital and Director of the Department of Clinical ChemiBtry 
in the Pathological Laboratory, Preebyterian Hospital, Philadelphia 



In two previous commtmications ^ the writer has set forth at some 
length the details of a laboratory and clinical study of rheumatoid 
arthritis, and a method of successful treatment based upon these find- 
ings. Those reports were necessarily lengthy, and the writer herewith 
presents in brief and simple form, adapted to clinical use, the prin- 
ciples and the essential facts available at the present stage of investi- 
gation. While certain features are sufficiently well established to 
permit of a successful therapy based upon them, the whole matter is 
still under development It should also be stated that, however great 
an effort be made to keep the discussion free from technicalities out- 
side of the practice and experience of most physicians, some con- 
sideration of them is essential to a proper presentation and under^ 
standing of the case. A short account of the reasoning which led up 
to the present conceptions may lead to a clearer understanding. 

The vmter had observed in certain instances the subjective benefit 
experienced by sufferers from rheumatoid arthritis after major oper- 
ations and under certain other circumstances. It had also been noted 
by various observers that arsenic, thyroid extract, and the exposure 
to the X-ray were sometimes helpfuL A study of the metabolism in 
such cases under X-ray showed an increase in the elimination of nitro- 
g^i in the urine, which is also a feature of thyroid administration, 
and, to some d^ree, of that of arsenic. A consideration of the above 
facts, and certain other data which can be omitted for brevity, led 
to the following hypothesis : 

If agents which hasten the general body metabolism, as evidenced 

* Amer. Jour. Med. flfct., Oct., 1912, and Dec., 1913, No. 6, vol. cxlvi, p. 896; con- 
tinued as follows: Jan., 1914, No. 1, vol. cxlvii, p. Ill; Feb., 1914, No. 2, p. 266; 
Mar., 1914, No. 3, p. 423. 
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by the nitrogenous interchange, are helpful in this condition, it is 
possible that the subjective benefits after operations are due to the 
lowered demands put upon the body by the depleted diet before and 
after operation ; and in lesser d^ree to the " destructive " metabolism 
or catabolism which results when the body utilizes its own tissues for 
support, as seen in its final expression during starvation. If this 
be true, it is conceivable that there may exist a midway point at which 
the economy is able to utilize the carbohydrates and proteids necessary 
for its bare sustenance without injury to itself, as evidenced in joint 
disease. 

On the basis of this hypothesis treatment was attempted in a 
series of cases which, within certain wide limits and with adaptations 
necessary to each individual case, proved the correctness of the prin- 
ciples under consideration so far as they have been developed. It 
may be well here to present the final conclusions reached, in order 
that they may be discussed. 

CONCLUSIONS 

1. Bheumatoid arthritis is apparently a preventable diseasa 

2. In most instances, except where the general health is under- 
mined by great deformities and sequelsB of long standing, the disease 
can be arrested. 

3. For clinical purposes at least it seems to belong in the category 
with diabetes and gout, in that there is in each case a limit of tolera- 
tion for carbohydrates on the one hand and proteids on the other. 
The role of the fats is not yet entirely clear, but they may prove 
to be borne analogous to the carbohydrates and proteids. 

4. After arrest of the arthritis the diet can generally be grad- 
ually increased until in some cases it differs but little from that of 
health. 

6. Both hypertrophic and atrophic arthritis respond to these 
measures, and their common etiology seems probable. 

6. The presence of an intercurrent or possibly causative infection 
is not necessarily a contra-indication to treatment, and recovery 
may take place in spite of it, though such factors should be eliminated 
if possible. The large group of cases in which a caiLsdl source of 
infection cannot be found or removed lends itself particularly to these 
measures. 
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7. Care is necessary to determine the highest level of metabolic 
equilibrium at which the arthritis will subside, and the patient 
should be maintained at or near that point 

8. While the general health improves with the subsidence of the 
arthritis, and though the patients seem to acquire a toleration for a 
larger dietary, the general principles above described must be rigidly 
observed or relapse will occur. 

9. The disease is apparently not due to faulty elimination through 
the bowels or kidneys. 

10. It is clearly not due to " intestinal putrefaction " so called. 
There is no reason to exclude proteid in dietary treatment, except in 
the sense above described, and the ordinary carbohydrate foodstuffs 
are also clearly capable of causing the disease. 

Paragraph 2 may first be taken up, as it is important to recognize 
that certain individuals are not suitable subjects for these methods. 

It is rarely, if ever, that a case will be met in which no influence 
upon the disease can be observed, but it may well happen that a case 
may be so severe and of such long duration that the dietary regime 
necessary to accomplish anything may be more than the individual 
can stand. 

Again, even short of this point, the same difficulty may ensue in 
individuals suffering from some complication such as cardiac disease, 
great nervous instability, or marked anaemia, and even old age may 
prevent that response on the part of nature when the load is removed, 
which is the basis of treatment. The author has had to terminate 
treatment sometimes when it was apparently otherwise successful 
because of the development of serious symptoms from totally different 
and independent sources. 

It must not be understood that there is danger in these methods, 
per se, if they be properly watched and controlled, as the author has 
had abundant proof of the advanced degree to which they can be 
pushed, but active supervision and minute attention to detail are 
absolutely necessary to avoid possible injury. 

MANNEB OF TBEATMSNT 

It is the practice of the writer, upon receiving a patient, to keep 
a complete record, in grammes and cubic centimetres, of all that the 
patient eats over a period of about a week. It is sometimes sufficient 
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to keep this record in terms of tablespoonf uls, teaspoonfuls, glasses, 
etc., but in severe cases this does not answer. The former is not a 
very difficult matter in the hands of an intelligent nurse, and is essen- 
tial for accurate estimation of the amount of food in calories which 
the patient ingests under the normal conditions of existenca 

As indicated in the conclusions, a definite level of food reduction 
must be reached, differing in each case, before the disease can be 
affected, and it is essential to know what the normal intake is before 
this can be done. For example, in one patient weighing 199 pounds 
the food intake might reasonably have been supposed to be high, but 
an estimation showed that she ingested only 2000 calories each 24 
hours, and tiiat a reduction must be made considerably below that 
figure, as a starting point, before any results could be expected. 

There are plenty of tables from which an approximation of the 
caloric value can be made, the most convenient being probably " Food 
Values," by Edwin A. Locke, which contains tables of the equivalents 
of nearly all articles of diet in calories, metric system and ordinary 
table measures.* Having obtained an idea of the minimum amount 
of food the patient is taking, a new diet can be made out on this 
basis, which must be definitely lower than the other. It should also 
be as high as possible, provided it accomplish the purpose intended, 
as a further reduction is unnecessary and may do harm. 

There is as yet no exact way of determining this point In gen- 
eral, it may be said that a recept case in a young subject requires a 
slight modification as compared with an advanced case of long stand- 
ing, and if the average normal food intake be found high, it may 
be assumed vrith fair probability that the new diet need not be very 
restricted. On the other hand, if the average food intake be found 
low, it is obviously necessary to strike an even lower level. In gen- 
eral, it is better to reach the lowest level necessary at once, and work 
up rather than the reverse, as in the latter case the individual may 
for some time remain upon a restricted intake to no purpose and with 
possible injury or loss of weight. 

From purely scientific considerations, the nature of the diet is 
important, provided its total caloric value be correct, but in practice 
this is not sufficient, as people are not machines and require food 
which is not only nutritious but also palatable. Otherwise they find 

♦ See page 84. 
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great difficulty in cooperating in the manner required for ultimate 
success. 

Thus there are many articles of diet whose bulk is considerable 
for the food value contained, and that serve the several purposes of 
filling the stomach, providing saliva, and affording the psychic satis- 
faction of eating when hunger is present 

Such foods are apples, tomatoes, spinach, celery, beets, cabbage, 
turnips, lettuce, and others, and can be used to take the edge off the 
appetite and serve as a basis for the really nutritive but restricted 
articles which follow. It is not yet positively determined whether the 
fats can be tolerated in like manner as the carbohydrates and pro- 
teids, but there is good ground for suspicion that this is the case, and, 
in any event, they are less important as foodstuffs and need not figure 
largely unless desired. The author uses fat in the shape of butter 
quite freely as part of the necessary caloric quota, and also in the 
shape of olive oil in mayonnaise and French dressing so necessary to 
make lettuce palatabla 

As for the carbohydrates and proteids, it is immaterial how they 
be administered within the given caloric total, though a nearly exact 
estimation is easier if they be simply prepared. For example, there 
is great diffictdty in allowing for the fat in fried articles, and these 
should therefore be avoided. So, too, cream gravies or dressings are 
objectionable for similar reasons. Until convalescence is well under 
way, it is best to adhere to the simple staples, such as bread, butter, 
sugar, milk, roast, broiled, or boiled meat and fish, rice, boiled or 
roasted potatoes, etc. No one diet can be chosen that is suitable to all 
cases, for the reasons given above, but in illustration the following 
may be cited as the dietary in the severe case of a yoimg girl of 20 
(Case XV of the series previously reported). 

Breakfast: 1 apple (135 grammes), 1 egg (54 grammes), toast 
(15 grammes), butter (10 grammes), 1 cup weak coffee with teaspoon- 
ful sugar (3i), and 2 tablespoonfuls of 20 per cent, cream (Jviii). 

Dinner: Strained tomato soup (§iv), spinach (100 grammes), 
or asparagus (100 grammes), with raw celery, cucumbers, 1 raw 
tomato, stewed fruit without sugar (63 grammes). 

Supper: White meat of chicken, or fish, or chop, or beefsteak 
(125 grammes), stewed figs, 2 tablespoonfuls (63 grammes), weak 
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tea with ^iv of 20 per cent cream (1 tablespoonful) and 1 teaspoonful 
(3i) sugar. 

Bedtime: 1 glass of milk and 1 tablespoonful of 20 per cent 
cream. 

It is quite impossible^ in the short space available for the present 
article^ to give detailed descriptions necessary for the successful 
treatment of all cases. It is rather the purpose of the writer to 
emphasize the easy practicability of these methods in the hands of 
any practitioner who will take the trouble to work out the diets as 
indicated, and who will give the case throughout the same scrupulous 
care as to a severe pneumonia pending the crisis. For a full presen- 
tation of the subject the reader must consult the reference at the 
beginning of this paper. 

There have been conducted in conjunction witii the present work 
many laboratory studies which were essential to the expansion and 
verification of the original hypothesis and to later developments, 
but reference to these is now omitted as beyond the scope of this 
articla 

Further laboratory studies are now under way, and a considerable 
series of cases has been treated since the report of those previously 
published, in which the availability of these methods to the treat- 
ment of rheumatoid arthritis is additionally substantiated. These 
cases, which were abandoned by other physicians, will be reported 
in detail upon the completion of the studies now pending, together 
with later reports on the condition of the cases previously mentioned, 
so far as this can be ascertained. 

The author wishes to anticipate failure on the part of some who 
may undertake this treatment because of a lack of accuracy and care 
in conducting it Haphazard and careless methods will not only fall 
short of success, but may work real injury. It is no more possible 
successfully to carry out the principles outlined above without minute 
attention to detail than it is to treat diabetes, with justice to the 
patient, vTithout careful estimation of the carbohydrate administered, 
and of the daily amount of sugar in 24-hour specimens of urine. 

The writer has already had the experience above suggested in 
two cases referred by physicians, at considerable distance, who had 
unsuccessfully attempted to apply the principles described. They 
were good enough to acknowledge that they had not given the care 
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to the matter which thej knew it demanded, and the same cases later 
responded completely in the hands of the writer. These cases had 
been given " diets " taken bodily from other cases described in the 
reports ; which diets were unsuited to them, and in every case required 
alteration. 

In conclusion the writer would like again to emphasize that there 
is nothing in the management of cases along these lines beyond the 
capacity of any practitioner of medicine who will give to it that 
attention which modem considerations of diet demand in any event 
Such attention, for example, is necessary to-day in the intelligent 
treatment of typhoid fever and in the practice of p»diatrics. 

If the truth of this can be made clear, and if other physicians 
may be led to institute treatment on some of the countless cases of 
this omnipresent disease, always bearing in mind the necessity of 
doing it thoroughly or not at all, the writer will feel that the purpose 
of this explanatory effort will have been in some part accomplished. 
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PABASITISK AND CABBIEBS 

A PARASITE may be defined as a living organifm which, for the 
purpose of obtaining food, takes quarters, temporarily or permanently, 
on or within another living organism. 

Parasitism is practically universal in the animal kingdom ; there 
is no species of animal and no race of man known to be free from 
parasites. Man serves as host for a greater variety of parasites than 
any other member of the animal kingdom, and many of his parasites 
sen^e in turn as hosts for parasites ; or, as an old doggerel puts it : 

Big bugs have little bugs 

Upon their backs to bite 'em, 
And little bugs have lesser bugs 

And so ad infimtum. 

Parasites may be classified as occasional and permanent. Occa- 
sional parasites seek their host only preparatory to abstracting food, 
and quit him after accomplishing the purpose. Permanent parasites, 
on the other hand, obtain shelter as well as food from the host, and 
most of them inhabit internal organs. Thus the flea, the bedbug, and 
the leech are occasional parasites of man, while the tapeworm and the 
Amoeha histolytica are permanent parasites. For the production of 
malaria, then, two parasites of man are concerned, one of which is 
parasitic to the other; one, the mosquito, being an occasional parasite, 
the other, the malaria organism, a permanent parasite to both man 
and the mosquito. 

One of the most important, if indeed not the most important, 
phases of parasitism is the condition in which the subject is known 
as a carrier. By the term carrier we mean an individual who is 
serving as host to pathogenic parasites without having evidences of 
disease due to such parasites. Acute carriers are those persons har- 
boring the germs for a short time after recovery from an infectious 
63 
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disease. Individuals fostering parasites indefinitely are called chronic 
carriers. . A temporary carrier is one who receives and discharges 
pathogenic organisms for a brief period without ever having had the 
disease. 

One of the most vital innovations in modem preventive medicine 
is the change in our conception of the method of propagation of many 
of the infectious diseases. We used to think that the furniture^ walls, 
books, clothing, and pictures gave us diseases long after the original 
case was forgotten, imless the premises had been fumigated with 
malodorous drugs. But we are learning better. Boards of health in 
certain of our cities now have the courage to run counter to popular 
superstition and dispense with disinfection after many cases of diph- 
theria, scarlet fever, and measles. We have come to recognize as the 
source of dangernot these inanimate objects, but the person who has 
recently or even remotely recovered from one of these diseases. In- 
stead of expensive disinfection of premises, attention is now diverted 
to the sterilization of the carrier. So important is this carrier question 
that the effective prevention of many infectious diseases may be said to 
stand or fall with the control of germ carriers. 

Owing to the present-day activity of that great common carrier, 
the railroad, the disease carrier is not a local but a national problem. 
Many a public water supply has been polluted by a typhoid carrier on 
a train coursing through a water-shed. 

Carriers of typhoid fever have received much attention recently. 
The most celebrated of these was " Typhoid Mary," the " Bloody 
Mary '' of the history of preventive medicine. This woman, a cook, 
was responsible for at least twenty-eight cases and one death from 
typhoid fever in Maine and New York, and, though she denied ever 
having had the disease, she was discharging millions of typhoid germs 
daily. She was held in custody at the New York detention hospital 
for many months. This case is cited in Europe as a brilliant instance 
of forethought and care on the part of the State. 

In the fall of 1909 an epidemic of typhoid fever occurred in New 
York City, the total number of cases finally reaching several hundred. 
This epidemic was kindled by a dairyman, who had typhoid fever 
forty-six years previously, and still harbored and discharged the 
germs.^ 

A typhoid carrier who was proved responsible for twenty-ei^t 
cases, including four deaths, was recently detained under custody in 
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San Francisco for seven months, when he was rendered sterile with 
autogenous vaccine.' 

The list of such cases is a long one. It has be^i shown by recent 
investigations that three per cent of all persons convalescing from 
typhoid fever become bacillus carriers,^ and it is estimated that one- 
fourth of the typhoid carriers have never had the disease.^ 

It is calculated that there are, in the city of Washington alone, 
more than three hundred typhoid carriers, and that in New York 
City there are about ten thousand.^ 

Gall-bladders have been removed in order to sterilize carriers of 
typhoid, and in Germany a prize of $2500 has recently been offered 
to the person of any nationality devising a method of accomplishing 
this result^ 

Nor is typhoid fever the only disease in which the carrier presents 
an important public health problem. It was really in diphtheria that 
the true danger of carriers was first appreciated. 

Sobemheim gives a table showing that of 1832 persons examined 
for diphtheria bacilli in Berlin in 1910 to 1911 positive results were 
found in 244 healthy persons, or 13.3 per cenf^ 

It is stated that one per cent of the population at large of our 
country are diphtheria carriers.^ 

Other diseases in which the carrier plays an important role are 
pneumonia, bacillary dysentery, paratyphoid fever, cerebrospinal men- 
ingitis, cholera, poliomyelitis, gonorrhoea, and streptococcus infections. 

Of diseases due to animal parasites In this country which produce 
carriers, the chief are amoebic dysentery, uncinariasis, and malaria. 

Our definition of a carrier must be amplified slightly to apply 
with accuracy to malaria. Not every person who serves as host to 
malaria parasites without having evidences of malarial disease can 
be said, in the strict sense, to be a malaria carrier. There are two 
additional conditions essential. The first of these is that the sexual 
form of the parasite must be present in the blood. The explanation of 
this is evident when it is recalled that only the sexual form develops 
in the body of the mosquito. The second condition is that the sexual 
form of the parasite, the gamete, must exist in suiBScient numbers. 
This has been determined by the investigations of Darling,® who 
compared the number of gametes with the number of leucocytes. The 
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lower limit of inf ectivity was determined as being near one gamete 
per every 600 leucocytes, or 12 gametes per cubic millimetre of blood, 
and persons with more than this must be regarded as gamete carriers. 

To these two conditions must be added two further probable ones : 
that the gametes be in the proper state of maturity and in suitable 
proportion of sexes.^ 

It should be borne in mind that man is merely the intermediate 
host of the malaria organism, and that the mosquito is the definitive 
host It may be said that man gives malaria to the mosquito, and 
not the mosquito to man. Viewed in this light, man is made use of 
by Nature to serve as a depository for the interchange of the parasite 
from one mosquito to another. Man is naturally a better host for 
these parasites than the mosquito. In the blood of a human being the 
environment is more constant than in the changing temperature of the 
cold-blooded mosquito. The life of man is more certain and longer 
than that of the mosquito, and the pabulum he furnishes is more 
extensive. On the other hand, while the infected man usually takes 
far too little quinine, the mosquito takes none at alL 

In order to appreciate the true significance of the malaria carrier, 
a sharp distinction between malarial infection and malarial disease 
must be drawn. 

The difference is expressed by symptoms. It is a general rule of 
parasitism that the parasite, being smaller and weaker than its host, 
makes no attempt to jeopardize the life of the latter, as its own welfare 
would thereby be endangered. The parasite usually partakes spar^^ 
ingly of the host's larder, and so long as it does this it is allowed to 
remain undisturbed. When, however, it becomes so greedy or when it 
reproduces so rapidly that simple infestation becomes disease, either 
the host or the parasite or both are in danger. So long as a man's 
parasites do not inconvenience him, he tolerates them. Mere infection 
implies a supply of vital resistance equal to the demand; disease 
denotes an exhaustion of this supply. Infection is an antagonistic 
equilibrium between parasite and host; disease a rupture of equilib- 
rium. Infection is a conflict; disease a conquest The relation be- 
tween infection and disease may be fitly compared to that existing 
between a compensated heart lesion and broken compensation. 

The relationship between the carrier state and latent malaria is 
close. There is, however, an essential distinction. In latency only 
asexual forms may be present, while in the carrier state sexual forms 
Vol. ni. Ser. 24--6 . 
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must be present From a public health point of view, however, all 
subjects of latent malaria should be r^arded as potential carriers, 
even though gametes may not be found on examination. 

ETIOLOQY 

The geographic distribution of malaria carriers is influenced by 
(1) the geographic distribution of malaria, (2) the prevalence of 
immunity, and (3) the proper use of the specific. 

Season, which is such a potent factor in the prevalence of malaria, 
influences also the frequency of carriers. More carriers are, of course, 
found during and immediately following the malaria season. Fur- 
thermore, it is the carrier state which serves as the bridge in the life 
of the parasite between one season and the next. It will be recalled 
that it is impossible for the parasite to endure low winter temperature 
in the body of the mosquito, and but for the warm-blooded hospitality 
of man the disease would be eradicated spontaneously in many 
climates. 

Bainf all, topography, and inundations bear much the same rela- 
tionship to the production of carriers that they do in the etiology of 
malaria. 

Altitude is a factor in the distribution of carriers. The following 
table, compiled by Boss,^^ shows the spleen rate according to various 
altitudes in Mauritius : 



AltitudMinfeet. 


Children examined. 


Spleen rate 


100 


6210 


49X) 


200 


4843 


464 


300 


3569 


37.6 


400 


2817 


49.2 


600 


1246 


36.9 


600 


880 


37.6 


700 


1963 


30.0 


800 


1398 


11.1 


900 


624 


23.4 


1000 


972 


7.3 


1100 


782. 


6.8 


1200 


858 


12.4 


1300 


130 


4.6 


1400 


1991 


21.8 


1500 


612 


4.2 


1600 


112 


6.2 


1700 


. . • ■ 


.... 


1800 


765 


3.2 
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By far the most important factors determining the prevalence of 
carriers are race and aga 

While the various races of mankind vary somewhat in their rela- 
tion to malarial infection, the n^ro is preeminently the most frequent 
carrier of the disease. This may be accounted for by the more fre- 
quent exposure of the n^ro to malaria, and, being relatively immune, 
he less often resorts to specific treatment of his infection. The im- 
munity of the negro has been variously estimated, some observers 
maintaining that they are absolutely proof against malarial disease, 
while others hold that they are as susceptible as the whites. The 
truth lies between these two extremes. Adult negroes reared in 
malarial r^ons are much less liable to paludism, so long as they 
remain indigenous, than are the whites. The negro does not, how- 
ever, enjoy an absolute, but only a relative, immunity from malaria. 

That immunity is much more manifest in adults than in children 
will be shown under the consideration of endemic index. 

The effect of a change of residence upon malarial immunity is a 
well-known fact; the change frequently "brings the malaria out.^' 
Individuals once immune may become susceptible on returning home 
from a temporary residence in a malaria-free country. Eepeated 
infection and consequent immunity to one form of malaria do not 
necessarily protect the individual from the other forms. 

The resistance of the black race to malaria is due to repeated 
attacks in early childhood, and not to any great extent to heredity. 
While in a sense selection is a factor, it is largely an individual 
struggle, the selection of the fittest occurring in infancy, arid but 
little being derived from progenitors. 

The importance of age as a factor in the dissemination of malaria 
is so great that the percentage of children infected in a given locality 
is taken as the index to the prevalence of malaria in that region. 

The most accurate method of determining the index endemicus of 
an area is to make a large number of blood examinations of native 
children at various ages. This requires a great deal of time. It has 
been repeatedly shown that in regions where malaria prevails exten- 
sively, a large percentage of young children harbor the parasites 
without manifesting any symptoms of the disease, the index decreas- 
ing as the age increases. For this reason young natives with latent 
malaria are the source of the greatest danger to the community. 
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Malarial infection in some localities seems as normal as flea infestation 
is to a dog. 

In calculating the endemic index, a sufficiently large number of 
persons must be examined to eliminate the error incident to ^^ random 
sampling.^' It has been estimated that if fifty persons be examined 
and the blood of twenty-five found to contain parasites, the margin of 
error being 20 per cent, the index would not be 60 per cent, but 
between 30 and 70 per cent Furthermore, while a high index indi- 
cates widespread malaria, an index of zero must not be construed to 
indicate an entire absence of the disease, since experience has shown 
that it may exist where the index, estimated in this manner, is zero. 

The presence of splenic enlargement has been employed to calculate 
the extent of paludism, this method requiring much less time than the 
examination of the blood. The spleen rate and the endemic index 
estimated by the microscopic examination of the blood frequently 
do not correspond even approximately. 

Eoch ^* records the following indices : 

AtBogadjim: 

Per cent. Infected. 

Children under two jears 80.0 

Children from two to five years 41.6 

Persona over five years 0. 

AtBongn: 

Per cent, infected. 

Children under two years 100.0 

Children from two to five years 46.1 

Children from five to ten years 23.5 

Persons over ten years 0. 

Pause's^* observations at Tanga may be tabulated thus: 

Per eent. infected. 

Children under one year 48.0 

CSiildren from one to three years 87.6 

Children from four to seven years 66.1 

Older children and youths 39.4 

Adults 16.3 

Similar results were noted by Schaudinn,^' in San Michele di 
Leme: 

1001. Per oent. infected. 

Children under five years 100.0 

Children from ten to fifteen years 100.0 

Children from five to ten years 83.0 

Persons from fifteen to sixty years 0, 
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1002. Per cent, infected. 

Children under five years 100.0 

Children from five to ten jears 100.0 

Children from ten to fifteen jears 83.0 

Persons from fifteen to sixty years 7.7 

Annetty Dutton, and Elliott ^^ obtained the reeults recorded in the 
following tabulation: 

Per cent, infected. 

Under one year 27.8 

From one to two years 63.0 

From two to three years 63.0 

From three to four years , . . 61.0 

From four to five years 48.8 

From five to six years 38.8 

From six to seven years 6.6 

From seven to eight years 27.6 

From eight to nine years 26.0 

From nine to ten years 14.0 

Ten years and over 10.0 

Craig ^^ reports the endemic index about Camp Stotsenbnrg as 
follows : 

From one to five years 72.6 

From five to ten years 37.0 

From ten to fifteen years 24.6 

Steph^is and Christophers ^® have prepared the following table 
to illustrate the relation between the spleen rate and the parasite rate : 

Locality. Spleen rate. Endemic index. 

Calcutta 0.0 0.0 

Jalpaiguri : 

Bustee children 27.0 16.1 

School children 14.7 00.0 

Babu children 14 J2 0.0 

Bfainaguri 74.0 26.0 

Rungamutty 83.0 43.6 

Sam Sing 7.1 16.0 

Kurseong I 0.0 0.0 

Kurseong II 0.2 0.0 

Endemic indices for the United States have been determined in 
very few instances. 

Sims and Warwick^'' examined the blood of 610 apparently 
healthy children and adults in Alabama and found that between 
ei^t and nine per cent were infected with malaria. 
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Surgeon von Ezdorf , of the United Public Health Service, exam- 
ined the blood of a number of persons in four Southern States. 
The results were as follows : 

Number ezaminad. Per cent, infected. 

Alabama 664 3.7 

Arkansas 802 6.6 

North Carolina 3613 8.5 

South Carolina 65 12.3 

It is a well-established principle of the epidemiology of malaria 
that in highly malarial localities the endemic index decreases rapidly 
with the increase in age of the subjects examined, while in moderately 
infected areas this is not so marked. 

As may be inferred from what has been said upon immunity, a high 
endemic index may not engender a high death-rate, since the frequent 
infections in childhood produce a relative immunity, whereas in mod- 
erately malarial localities inununity is not common, consequently the 
death-rate may be higher. 

The pathogenesis of the carrier state has been the last important 
aspect of the subject to be cleared up. Even very few theories have 
been advanced to explain this interesting process, and of these only 
three will be considered. 

1. Feeble schizogonic reproduction in the spleen and elsewhere, 
too feeble to produce active symptoms, but sufficiently vigorous to 
prevent complete annihilation of the parasites, which reproduce 
actively when circumstances are favorable. 

2. Intracorpuscular conjugation of young parasites resulting in 
a zygote stage or ^resting body. 

3. Parthenogenesis, or reproduction by unfertilized macro- 
gametes. 

According to the first theory, it was believed that so long as the 
number of parasites remained below a certain level of asexual repro- 
duction the disease was latent, and when it rose above this level a 
relapse occurred. Sims^® estimated the greatest number of adult para- 
sites which the body can endure, without symptoms, as about two 
billions. While it is probable that brief periods of latency may thus 
be explained, especially in persons possessing a relative immunity, 
it is evident that this is not the common mode, since the asexual cycle 
is known to wear out spontaneously after certain periods. 
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Intracorpuscolar conjugation^ the asexual union of young parasites 
within the red cell, was first observed by Mannaberg, and in this 
country by Ewing. The latter did not attach much importance to its 
significance. He says : ^* 

" A further inquiry relates to the uniformity with which conju- 
gation occurs, and its position as an essential or as an accidental > 
phenomenon in the progress of malarial infection. It would seem 
that a process so fundamental as the conjugation of individuals, if it 
occurs at all, ought to be an invariable feature of every active infection, 
but there is not sufficient evidence on which to base any such claim. 
The four cases referred to as furnishing numerous clear examples of 
conjugation were selected on account of the abundance of the conju- 
gating forms, but in many other cases less numerous, though equally 
distinct, examples were seen, indicating that the process is of very 
frequent occurrenca On the other hand, it must be admitted that 
the majority of specimens from routine cases fail to show any distinct 
traces of the process ; from which it may be concluded that conjugation 
is probably not an essential feature of the growth of the parasite." 

Oraig,^ who has probably investigated intracorpuscular con- 
jugation more carefully than anyone else, accepts the process as 
entirely satisfying the conditions of latency. He concludes : 

" 1, Intracorpuscular conjugation is the principal cause of the 
maintenance of malarial inf ectidn in man, and its absence the cause 
of spontaneous recovery. 

^^ 2. It maintains malarial infection by producing a ^ resting ' or 
zygote stage, remaining dormant or 'latent' until conditions are 
favorable, when it gives birth to several young plasmodia which, pene- 
trating the red blood-corpuscles, by their growth and sporulation cause 
a recurrence of the infection.'' 

The strongest argument in favor of intracorpuscular conjugation 
as a preservative process of the malarial parasite is the fact that 
conjugation is not uncommon among the protozoa, and, while it is true 
that it is usually a sexual conjugation, there are instances where 
sex in the conjugating bodies cannot be differentiated. It is ordi- 
narily observed in these low organisms where reproductive vitality 
is at a low ebb, and seems to be merely a rejuvenating process by 
which normal reproduction is invigorated. On the other hand, intra- 
corpuscular conjugation in malaria has been observed most typically 
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in severe infections, where plural infection of red cells is oommon, 
where the organisms seem virolent, and not in those cases where the 
parasites are scanty and the symptoms slight 

It is my opinion that conjugation in protozoa in general has its 
analogue in the conjugation of microgamete and macrogamete in the 
body of anophelene mosquitoes, every step of whose life history has 
been traced from zygote to sporozoit That intraoorpuscular conju- 
gation occurs in malaria is probable, but its importance in the etiology 
of latency of long duration is probably minimaL It is, perhaps, 
merely a rejuyenating process in schizogony, and thus far may have 
an indirect r61e in brief periods of latency. It seems probable that 
the product of conjugation is not a " resting body '* ; at least, such has 
not been demonstrated, the conjugating bodies having been traced no 
farther than union. While Craig *^ refers to certain large bodies 
similar to gametes, no relation is established between them and con- 
jugation« 

In r^ard to the significance of intraoorpuscular conjugation of 
malarial parasites, Calkins ^ has this to say : 

" Craig's view is certainly enticing, but we must not forget that 
plastogamy is a very common phenomenon throughout the group of 
protozoa, and occurs frequently when there is no subsequent reproduc- 
tion. It happens in most of the common rhizopods, for example, and 
has been described for cases of Arcella, Difflugia, Gentropyxis, 
Atnceha, etc, and it has been shown that these unions have nothing to 
do with the actual process of fertilization. It is impossible to state 
that no stimulation whatsoever results from such a plastogamic union, 
especially if it is followed by nuclear union or karyogamy, according 
to the account given by Craig; but it is difficult to believe that two 
widely difiFerent processes of fertilization should exist in the same 
organisnh'' 

Minchin ^* also doubts the interpretation of this process by Ewing 
and Wright, and regards it as devoid of reproductive significanca 

Parthenogenesis, or reproduction by unfertilized female organ- 
isms, is known in many species as Hsemoproteus, certain of the rotif- 
era, jelly-fish, worms, entomostracea, acarina, and a number of insects, 
as the silk moth, mosquito, gall-fly, ant, bee, wasp, chironomus, etc 
Among protozoa, where the destruction of life is enormous, and com- 
plete annihilation at times seems imminent, it is not surprising that 
such a mode of reproduction is imperative. 
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Ever since the discovery of the malarial parasite, the gametes 
have been regarded as closely allied with chronic malaria and with 
relapses^ being the most resistant forms of the organism. Gt)lgi plainly 
stated it as his belief that the crescents were the parasites of the 
fevers recorring at long intervals. 

Canalis,^ in 1889, described and pictured spherical bodies derived 
from crescents in the act of sporulation. 

In 1890 Antolisei and Angelini ^ confirmed the observations of 
Canalis. 

Lewkowicz ^ reported, in 1897, that he had seen sporolating cres- 
cents, some of which contained as many as thirty spores. 

None of these observers, however, construed the process as par- 
thenogenetic. 

Grassi,'^ in 1901, expressed the opinion that the parasites of 
malaria underwent a parthenogenetic cycle of development whereby 
the species was perpetuated after the death of the schizonts. He cited 
a number of arguments in support of the theory, and Referred to a 
similar process in other protozoa, Adelea, Trichospherium, and 
Volvax. 

It was Schaudinn *• who, in 1902, first observed and correctly 
interpreted parthenogenesis of tertian macrogametes. It is unneces- 
sary to recount the details of these observations here. SuiBSce it to 
say that every step in the development of the parasite was followed, 
and definite relations between its growth and latency and relapse estab- 
lished. Macrogametes were seen to sporulate, producing merozoits, 
which, in turn, underwent normal schizogony. 

Maurer,*^ in 1902, observed sporulation of sestivo-autumnal 
gametes, and construed it as partlienogenesis. 

Ziemann ^ believes that he has seen partlienogenetic reproduction 
of quartan gametes. 

Bliiml and Metz*^ observed sporulating macrogametes in six 
preparations taken from five patients with tertian malaria. The 
process was identical with that described by Schaudinn. Young and 
sporulating schizonts and young gametes were present in these same 
preparations. 

Karrewy®^ is reported to have confirmed the observations of 
Schaudinn upon tertian macrogametes. 

Finally, Neeb,^^ in 1910, made a very interesting report upon 
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parthenogenetic processes in female crescent bodies obtained from 
the blood of a chronic malarial subject The specimens were shown 
to Prowazdk and to Nocht, who confirmed the opinion that they were 
sporulating macrogametes. 

A similar parthenogenetic process, observed among the trypano- 
somes, particularly Trypanosoma gambiense and Trypanosoma 
lewisij should be referred to. 

It appears to me that parthenogenesis, first observed and construed 
by the most eminent protozoologist the world has ever produced and 
whose observations have been repeatedly confirmed, must be accepted 
as the true explanation of chronic malaria, including latency and the 
carrier state. 

SYMPTOMS 

• 
The very definition of the carrier state establishes an absence of 

symptoms, and it has been explained that the production of symptoms 
endangers the life of the parasite, since these symptoms may lead 
to treatment There may be more or less ansemia and splenic enlarge- 
ment, but even these, which are frequently lacking, are probably due 
in greater part to past malarial disease rather than to existing infesta- 
tion. The symptomless carrier state is one of balanced parasitism; 
there is neither conflict nor conquest: the host has become accustomed 
to his parasites. 

DIAGITOSIS 

While there are two methods of recognizing carriers — ^the spleen 
and the blood — it is only by laboratory means that carriers may be 
positively identified. As previously stated, to determine absolutely 
that a subject is a carrier, the blood must contain gametes, and the 
gametes must exist in ample number and probably also in a suitable 
proportion of sexes. However, it is safest, from the public health 
standpoint, to regard a host harboring any form of malaria parasites 
in any number as a potential carrier of malaria, for subsequent sporu- 
lations may materially alter the inhabitants of the blood stream. 

PEEVBNTION AND TBBATMBNT 

The prevention of carriers depends^ first of all, upon the preven- 
tion of malaria ; secondly, and most relevant to the present discussion, 
upon the perfection of radical cures of malaria. 



Digitized by 



Google 



l^AT.ATtTA OABBIBBS 



75 



Universal quinine prophylaxis is impossible to enforce. Discrim- 
inative quinine prophylaxis, considering only cases and carriers, is 
almost as difficult for these reasons: 

1. Many cases are not seen by physicians. 

2. Badical cures are not effected. 

3. Carriers are difficult to determine. 

4. Carriers are difficult to sterilize. 

The fact that the malaria parasite has a double chance for life, in 
the blood of man and in the body of the mosquito, renders early, appro- 
priate, and thorough treatment at least doubly imperative. 

The physician who n^lects this kind of treatment of all such 
cases that come under his care subjects not only his patient to the 
liability of relapse, but also the community to a dangerous carrier, 
often of more economic significance than a case of smallpox. Such 
a physician is, although of ttimes unwittingly, treating his patient with 
no more consideration of his future welfare than the charlatan who 
pretends to cure syphilis in a few weeks. A few days' treatment with 
quinine cures malaria no better than three weeks' rubbing with mer- 
cury cures syphilis. 

The prevention and cure of carriers is accomplished by the same 
process. After treating the acute attack in the usual manner, fifteen 
grains of quinine, preferably the dihydrochloride, are given (in three- 
grain doses every 'three hours until five doses are taken) every sixth 
day for not less than ten weeks. 

It will be a welcome day in the annals of public health when the 
epidemiologic importance of malaria carriers gets the recognition that 
carriers in other diseases have received. 
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Ths purpose of this paper is to bring out die consequences upon 
Taoeination^ and^ therefore^ the reason for its practice^ rather than 
to go into die oft-repeated history of the subject and die technic 
of the operation. In dealing with so important a subject, and, at the 
same time, one so completely exhausted from nearly every standpoint, 
it will be but fair to recall what untoward, as well as good, results have 
come to our observation in the train of those vaccinated. 

To consider the question of methods of "vaccinating,^' as we 
term it, widi different forms of virus for diseases other than variola, 
would be a very large subject to handle in this day of preventive 
medicine. With enteric fever, tetanus, hydrophobia, yellow fever 
and bubonic plague, in the broad sense of prevention, whether with 
a virus (as in the case of hydrophobia), or a serum, problems of 
susceptibility, anaphylaxis, and infection confront us in addition to 
the beneficial protective results. Widi the true vaccination against 
variola have come sounding through over a century thunderbolts of 
ignorance, prejudice, and criticism that would threaten the very 
pillars of a palace of humanity t And why is diere so much of this 
turmoil, if it is not because we do not look die subject square in the 
face ! It must be admitted diere have been observed a few very bad 
complications and sequel® following vaccination, just as there have 
been a great many bad mistakes in administering drugs, in severing 
blood-vesseli and nerves, in die unfortunate use of fire-arms, while 
the very best intentions prompted these acts. But does this mean 
that curative drugs shall not be administered when diey can, that 
operation for die relief of pain and saving of thousands of lives shall 
not be performed, diat life and liberty shall not be protected to our- 
selves and dear ones! 

As Keisle says, also, m defending die necessary but humane use of 
the lower animals in carrying out work connected with the prevention 
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of hydrophobia, " It were better to sacrifice the whole breed of dogs 
in order to save one human life! " There may be those who would 
question even the expenditure of money and proper use of the lower 
animals in obtaining results consequent upon discovering a protective 
virus. 

You may say it is questionable how much good has resulted in 
vaccinating, despite the sacrifice of lower and higher life, and despite 
odier evil consequences ; that communities have been shown free from 
smallpox, even during an epidemic, without vaccination, whetiier 
through chance or what not Let me say here, also, that it is possible 
for some people to imagine many other things. Not long ago a colored 
minister, with a definite chronic skin affection of his scalp, said he 
firmly believed his trouble was due to vaccination performed years 
ago ; and yet he asked whether this could be so. 

Not to attempt to make a defence for vaccination, for its history 
is its justification, just see what overwhelming evidence there is in 
good done since it introduction. The time is ripe for another review 
of this vital problem. A mortality from variola of about 25 per cent 
has been reduced to about .6 per cent, under conditions of good vac- 
cination. While, occasionally, there will be a failure, ninety-nine out 
of every hundred recently successfully vaccinated against smallpox 
will be protected. Sometimes, even life-long protection will be ob- 
tained, and this generally occurs after two successful vaccinations in 
the same person. 

Before the days of Edward Jenner's " Inquiry," 1798, when he 
stated, " Cow-pox protects the human constitution from the infection 
of smallpox," this loathsome disease would attack as many as 95 
per cent of the population of a district visited by its ravages. Nearly 
every one had to suffer from the disease. Those whom it did not 
carry off with death, it left a hideous spectacle for the home to behold. 
Before the introduction of vaccination in England, onO-third of the 
population bore scars of the disease smallpox and many were left blind 
In ikoee times, over 1800 a year died in London alone (according 
to Sandwith). This would mean about 5000 a year to-day in Phila- 
delphia. These are some of the results of smallpox: In ten years' 
time, after adopting vaccination, 20,000,000 were vaccinated ; and, in 
1912, it was stated there had not been a death in London from small- 
pox for three years. 
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Before the year 1874, smallpox was always in Germany. Since 
then, when compulsory vaccination was enacted, it has wonderfully 
decreased, until it is now unknown in the Empire. In 1897, only 
five deaths occurred from smallpox out of a population of 54,000,000. 
In the Phillipine Islands, where there used to be 6000 deaths a year 
from smallpox, in 1906 there was not a death. This followed upon the 
wholesale vaccination of that year. It is strange that in Japan the 
disease is said not to have been controlled by vaccinating, whether 
from the virus used, or method of vaccinating, or something not yet 
accounted for. This statement of its failure is now said to have been 
corrected. If, also, in a certain district, an outbreak of smallpox 
can be controlled by isolation and fumigation alone, by all means 
continue to practise these measures, as they should, at any rate, be 
practised; but with the eyes of history wide open before us, it seems 
risky to leave undone the safeguard of vaccinating. 

It is the universal experience in cily hospitals during an epidemic 
that the physicians, nurses, and orderlies vaccinated are protected. 
In 1892 and 1893, at Leicester, forty nurses were vaccinated and six 
refused; five of the latter took the disease and one of these died. 
The other one not vaccinated was the matron, who did not come in 
contact with the dicease. In 1898, in Cuba, 4000 United States volun- 
teers were vaccinated and not one took the disease in six months. Over 
one hundred employes in our own Municipal Hospital during the last 
epidemic were vaccinated and protected. (Epidemics now instead of 
being every seven or eight years are not of tener than every ten or fif- 
teen years or jiot at alL) Two unvaccinated at the hospital took the 
disease ; one of these died and the other was left horribly scarred. Of 
the many medical students who visit the hospital to study smallpox 
only one contracted the disease, and he was discovered not to have 
been vaccinated but opposed to it. Dr. W. M. Welsh, in handling five 
thousand cases of smallpox, states that not a nurse became infected in 
coming in contact with smallpox if vaccinated before coming on duty. 
In 1912, over 2000 vaccinations were performed by the Philadelphia 
public school physicians. 

President Jefferson was extremely ardent in endorsing the intro- 
duction of vaccination into this country, and particularly in the 
Southern States. He wrote a letter to Jenner, in 1806, saying : " You 
have erased from the calendar of human affliction one of its greatest^'' 
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and he predicted a tiine when smallpox would no longer exist, as a 
result of Jenner's ingenuily. These, as expressed iu the English in- 
vestigation, are some of the good results of vaccination — ^mortality is 
reduced, attacks are lighter, fewer childrai take the disease, revaccina- 
tion protects for good. As a further result, every civilized nation has 
of&cially sanctioned vaccination. 

Now, to be perfectly fair, for results include good and bad alike, 
we must admit that the history of vaccination contains a few calami- 
ties, just as in the marvellous successes in the administration of von 
Behring's diphtheria antitoxin, and just as in the imforeseen accident 
that might happen to one out for a stroll with the good intention of 
seeking invigoration. Bad results from vaccination, however, are 
preventable and should be prevented ! 

It is part of the duly of the United States Public Health Service 
to see that harmful virus is excluded from the market It is the duly 
of every physician to see that an aseptic operation is performed, and 
cleanliness is enjoined and observed afterwards. When the State 
offers to vaccinate all, as she should, she should also medically and 
thoroughly attend that case as a child in the hands of its care-takers, 
and be responsible for warding off accidents. Then all reasonable 
precautions have been taken. It is like a great railroad syst^n : not 
only rail inspection, block systems, and danger signals are employed, 
but caution signals and other additional means are made use of so 
as to increase as far as possible the assurance given the traveller. 
Even then, sometimes, danger is not mastered. It is the duty of 
the family to carry out the advice given, and the surgical cleanliness 
necessary in the treatment of any wound. Where do we believe most 
accidents occur in vaccination wounds ? At the unclean hands and 
homes of the very ones who would refuse the best medical instruction 
on the subject, and then fight against its protection for others ! 

" Antivaccinationists '^ have brought out several well-known unfor- 
tunate cases for the support of their cause. One is the so-called 
" Kivalta case,'^ in which syphilis is said to have been communicated 
to a whole community in Piedmont This was in the days of the use 
of human virus. Another is the case of the death of a baronet said 
to have been due to vaccination. Every year a few deaths attributed 
to vaccination are brou^t forth. 

As regards the lymph, German government lymph shows success- 
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ful vaocination in 99.3 per cent in a series of 446^492 cases. Becent 
investigations in the ITnited States show the lymph used not to be a 
carrier of other diseases; some hundred thousand specimens failed 
to show the presence of the tetanus bacillus. The great precautions 
observed in the preparation of the virus bear out tiiese investigations. 

^^ Blockley " has beoi vaccinated and revaccinated a number of 
times; and, in case of an epidemic in the city, all visitors to the insti- 
tution are vaccinated, with the result that the place has been kept 
free from smallpox. In 1910, fifteen out of ninety-eight took (about 
16 per cent) ; while, in 1911, with the use of fresh virus in sterile 
tubes and the careful use of a sterile needle as scarifier, about 60 
per cent took and the cases were watched afterwards. Many of tiiese 
individuals had been vaccinated five or more years previously, and 
some had had successful vaccinations. Seaton says, ^' A vaccination 
presenting any deviation from the perfect characteristics of the 
vesicle ... is not to be relied upon as protection against small- 
pox." He had one failure to take in 170 persons vaccinated. Statis- 
tics, taking them for what they are worth, show that .06 per cent 
take if there are four marks, that the best vaocination is thirty times 
more useful than the worsts and that the worst is over forty-seven 
times better than none at alL 

Vaccinia itself, when extensive over the body, may be an annoying 
sickness of some weeks' duration, but it is infinitely to be preferred 
to smallpox in such an individual Eoseola is a simple macular 
eruption that sometimes follows vaccination. 

Among the diseases that are said to have been communicated to 
people through vaccine virus are erysipelas, sepsis, and gangrene from 
uncleanliness, syphilis through the use of a human virus, and possi- 
bly a latent tuberculosis lit up by a severe reaction. 

Cases of tetanus have arisen through uncleanliness of the wound. 
The generally short incubation period of tetanus has shown this to be 
true. It may be of interest to know that one of such cases, moreover, 
recently seen at one of the hospitals for treatment, was cured by large 
doses of tetanus atititoxin. Sometimes erythema multiforme, eczema, 
impetigo, urticaria, questionably lichen, and also purpura may accom- 
pany the vaccination, as they accompany other things. Exuberant 
granulations and keloids have followed upon vaccinating. In one case 
there was evidently a notable tendency towards keloid formation, 
Vol. m. Ser. 24-6 
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for a physician afterwards thoughtlesslj or carelessly excised the 
keloid at the seat of yaocination, and there recurred a much more 
extensive one at the site of excision. 

On one occasion^ at the Cily Hospital^ the writer admitted a case 
recently vaccinated; and^ in addition, bearing vesicular and pustular 
lesions about the mouth and digits. The child was quite sick, and 
was isolated upon admission. Consultation was held, with the su£h 
picion of ^^ foot and mouth disease/^ possibly following upon vaccina- 
tion. The suggestion was made to inoculate a calf; this was done 
and the result was negative. The child died and no further in- 
vestigations in this case were carried out We must be on the 
lookout^ however, for cases of this disease, as epidemics some- 
times occur in cattle. In 1908, fifty-five head of cattle were 
killed on a farm not far from West Chester, because of ^' foot and 
mouth disease.'^ What we here wish to imply is that these problems 
have to be looked at square in the face, even by ones who have been 
brought up to feel the great benefit of vaccinating; and if it be true 
that, as in one case investigated by the courts, death from menin- 
gitis was supposed to have been caused by an infected vaccinated arm 
rather than by extension backward from a severe panophthalmitis, the 
horror is not to be evaded but made example of and corrected. The 
trouble is that families are too liable to jump hastily at s^isational 
conclusions. Where several conditions exist it is often hard to prove 
a point 

Of course, free vaccination costs the State considerable money; 
but what is that compared to the cost of ravaging epidemics and 
wholesale loss of human life t Some few people seem to have a natural 
inununily, and vaccination of them will not take at alL Whe&er 
vaccinia is in reality a mild form of smallpox (as Prof. Welsh is in- 
clined to think) , or an entirely different disease, according to Rosenau 
and others, is still a mooted question, and one not to be gone into hera 
But we must persist in careful vaccination and revaccination to get 
good results. The moral I would draw from this display of both 
beneficial and some untoward results in vaccinating is, that every one 
should be offered the protection given by vaccination so long, at any 
rate, as there exists such a disease as smallpox; present to your 
brethren the responsibility that rests upon the medical profession to 
attain greater perfection in the practice of vaccinating the population 
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of a State^ and not give the enemies of the cause a chance of present- 
ing even accidental seqnelse as a text for condemning vaccination. 
Since the Act of 1907, nnder the " Conscience Cflause," more exemp- 
tions to vaccination have been granted in England, so that in some 
provinces less than 10 per cent of the children have been recently 
vaccinated. Part of England, at least, lamenting any spread of 
emotion and ignorance, would welcome fuller vaccination protection 
of her people. Our careful scrutiny of newcomers, and our immi- 
gration regulations, help keep the land as clean as it is. Even with 
these restrictions, with the difficulty of early differential diagnosis 
of some of the exanthemata, troubles arise and have to be chedted. 

The Medical Society of the State of Pennsylvania has already 
set forth the logical reasons for adding to the protection of our citizens 
by means of vaccinating. We recognize the importance of early diag- 
nosis, isolation, disinfection and vaccination, and endeavor to practise 
these properly. In conclusion, let it be said that there need not be 
a single bad result in properly vaccinating and following personally 
with medical skill to a close the cases vaccinated, and where compul- 
sion is practised, whether merely for attendance upon public schools, 
or for every one, as in the case of a number of the nations, the guarding 
of the vaccinated should be as compulsory as the vaccinating. 
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BY DAVID SGMMERVILLB, BJL, M.Sc^ M.D^ M.RC.P. (London) 
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The conception which accounts for vital phenomena in the most 
intelligible manner r^ards life and metabolism as inseparable — a 
oontintious stream of interactions amongst the constituent molecules of 
tissue cells and fluids, foodstuffs, etc. 

Protoplasm appears to be an emulsion of proteins and lipoids. The 
protein portion contains one or more carbc^jdrate radicals ; and carbo- 
hydrates are readily converted into fats ; e.g,, lactic acid produced by 
fermentation of lactose breaks down into acetic aldehyde and other 
bodies; two molecules of acetic aldehyde condense to form aldol; 
reduction of the p carbon group and oxidation of the aldehyde group 
of aldol produce butyric acid. 

^o ^o /OH y> 

CH|.C +CH».C — ►CHi.C .CHi.C — K:JHi.CHi.CH».CXX)H. 

\h \h \h \h 

(Aoetio aldehyde) (Aldol) (Butyric add) 

Lactic acid is derived from sugar in the same way. In general, it 
may be stated that the reaction is good for acids of straight un- 
branched chains, containing even numbers of carbon atoms, by con- 
densation of three or more acetic aldehyde molecules. 

The amino-acid alanin, a constituent of most proteins, is readily 
converted into lactic acid. 

Leucin, tyrosin, and phenylalanin give origin to i8-oxybutyric 
acid, which last produces aceto-aoetic acid, and this in turn may give 
origin to acetic aldehyde. 

Glycin and alanin are readily converted into glucose. Meat can 
yield in katabolism 68 per c^it glucose. It has been estimated that 
in diabetes 45 per cent, of the total sugar may arise from the four 
amino-acids, glycin, alanin, aspartic, and glutamic acids. 

There is experimental evidence to show that degradation products 
of proteins in the presence of carbohydrates are resynthesized. The 
84 
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importance of carbohydrates is farther seen in the fact that in feeding 
animals with amino-acids^ no retention of N occurs in the absence 
of carbohydrates. In hunger, the last traces of glycogen disappear 
but slowly^ and sugar is never absent from the blood even at the 
end of starvation. If carbohydrates be cut off in the food the organ- 
ism obtains them from protein. When the pancreas is diseased or 
removed, whereby carbohydrate metabolism is seriously interfered 
with, N appears in large quantities in the urine. The ingestion of 
protein is followed by a marked rise of nitrc^en in the urine, mostly 
in the form of urea; and it is now certain that the greater part of 
this N arises from the protein ingested and not from the tissues. 
Indeed, in health, the amount of N excreted is proportional to the 
amount of N taken in the food. 

The gastric digestion of proteins into prote68es and peptones is 
largely preliminary to tryptic and ereptic digestion — ^formation of 
amino-acids. It is significant that the liver-cells carry this cleavage 
further than can the alimentary enzymes, producing, e.g., disintegra- 
tion of glycyl and leucyl-glycine, both of which are resistant to 
trypsin. 

Soon after absorption proteins are split into (1) a nitrogen- 
containing and (2) a nitrogen-free portion. As nitrogen is an essential 
to living tissue, the value of the nitrogen-containing portion is ad- 
mitted. The question here arises, does the nitrogen-free portion per- 
form a special part in metabolism which cannot be effected by carbo- 
hydrates or fats ? The answer appears to be in the negative. 

It was formerly held that the tissue^sells prefer proteins for all 
their requirements, and that only when proteins are used do they 
fall back on non-nitrogenous stores. This view must now be discarded ; 
rather must the body get rid of unnecessary N before the really valu- 
able part of the protein molecule is admitted to the general circulation. 

There is much less cohesion amongst the labile proteins in the 
body than amongst those without it Tissue<;ells can remove anmionia 
from amino-acids. In amino-acids N and C are united firmly and are 
not broken by proteolytic enzymes nor boiling acids; but the tissue- 
cells bring about this separation readily. 

The toxic condition produced by protein destruction in fever may 
be prevented by the administration of carbohydrates. Protein syn- 
thesis in plants is impossible in the absence of carbohydrates. Carbo- 
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hydrates in quantity in a diet reduce the amount of protein katabol- 
ized ; i.e., carbohydrates are sparers of protein. 

Fats and oils are used in animals and plants as sources of reserve 
energy. During starvation as much as 90 per cent of the energy liber- 
ated in the body may be derived from fat; whilst a large portion of the 
fat found in animals has been synthesized by plants, there is evidence 
to show that the synthesis of higher fatty acids can be effected by 
animals. The reduction of the jS-alooholic hydroxyl group, accom- 
panied by the oxidation of the terminal aldehyde group, as noted above, 
appears to be a more or less general reaction. In order that fat stored 
in the body may be used for oxidation, it must be desaturated ; i.e., 
its iodine value must be raised. For this purpose it is transported 
to the liver, the organ in which the bulk of the desaturation appears 
to take place. The liver, like the heart, contains fats rich in phos- 
phorus — ^phospholipines. These, when saponified, yield about 60 
per cent fatty acids, whereas connective-tissue fat contains about 95 
per cent fatty acids. When there is excessive mobilization of fat the 
liver contains fats of low iodine value. Certain enzymes in the liver 
weaken positions in the chains of carbon atoms, forming fatty acids, 
and, in this condition, these are handed on to other organs where they 
are finally brc^en dovm. Thus acids formed by successive oxidation 
at the i^-carbon atom break down to still smaller molecules, such as 
CHg.COOH, which are finally burnt to COj and HaO. 

These considerations show that the views held a few decades ago 
concerning the so-called all-importance of proteins in the body, and 
the unimportant roles played by the dead carbohydrates and fats must 
be now cast aside, and that in the vital processes of metabolism fats 
and carbohydrates must take their places on the same plane with pro- 
teins. Moreover since their katabolism results in their complete trans- 
formation into the harmless forms of CO2 and H2O, whereas the oxi- 
dation of N is with difficulty carried through highly-toxic stages, the 
larger use of the non-nitrogenous, and the smaller use of the nitrog^i- 
ous constituents of food, seems to be a necessity to health. In modern 
conditions of civilization, in which oxidation is reduced below the nor- 
mal, this necessity is all the more imperative. 

The amino-acids of vegetables appear to be the same as those of 
animal tissues. Becent work in nutrition supports ike view that the 
quality of the proteins ingested is of the first moment, and that quan- 
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tity cannot serve as a substitute; moreover most careful workers are 
now inclined to agree with the conclusions of Chittenden; viz., that 
the protein reqtdrements of the body are not so large as previously 
thought 

The class of bodies referred to above, as lipolines or lipoids, to 
which lecithin belongs, appears to be present in at least small quan- 
tities in most foods. 

The palatability of foods is a quality of more importance perhaps 
than has been generally acceded to it Palatability is a necessary 
preliminary to a full secretion of digestive juices and to complete 
digestion ; and apart from complete digestion normal metabolism can- 
not be effected. 

In connection with the treatment of the so-called residual diseases 
the elimination of all but the necessary nitrogen appears to be the 
method of the future.* Eacemic amino-acids, for example, are only 
burnt in their natural parts ; the other part is excreted unchanged. 

* See page 55. 
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TRAUMATIC PNEUMONIA 
BY T. K. MONRO, UJL, M.D. 

AlfD 

DAVID N. KNOX, JR, MJ3., Ch.B. 
QlMgow, SootUikd 



For a good many years the influence of trauma as a factor 
in the etiology of pneumonia has been very generally recognized by 
authorities on that disease, though some have hesitated to admit such 
a connection. That much has been written on the subject is evident 
to any one who looks at the list of references in the Second Series of 
the Index-Catalogue of the Library of the Surgoon-Qeaeral of the 
United States Army. The entries under the heading " Pneumonia 
(Trauipatic) " occupy more than a page, and this is in addition to 
what is given under the heading " Pneumonia (Postoperative)." Of 
cases of pneumonia, however, only a very small proportion can be 
attributed to trauma, and accordingly a brief reference to this mode 
of causation is sufficient for systematic treatises, unless these are of a 
special or very elaborate kind. 

One is so familiar with a history of injury antecedent to local 
infective processes, such as tuberculosis of bones and joints or syph- 
ilitic lesions in or about the cranium, that it is perfectly reasonable 
to suppose that trauma may prepare the way for pneumonia by 
lowering the resisting power of the lung tissue. Litten^ drew a 
sharp distinction between " traumatic pneumonia," in which there is 
direct injury to the lung, and "contusion pneumonia," in which 
no trace of injury is visible on the diest wall, even though a post- 
mortem examination may subsequently reveal lacerations of the heart 
and lungs. Moreover, he pointed out that the contusion pneumonia 
does not necessarily develop at the part corresponding to the seat of 
application of violence. Litten went further and said that there need 
not be direct force applied to the thorax: the strain of lifting heavy 
weights might cause pneumonia. If we are prepared to go this length 

^Berl klin. W<h^., 25th Feb., 1907, S. 229; Deut. med. Wooh., 2Sth Mar., 
1907, Nr. 13, 88. 499-IKtt. 
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mtii Litten, it is a simple denrelopmemt of die principle to assume 
liiat injury to any part of the body may give rise to pneumonia through 
Ae agency of general shock or general lowering of resisting power ; just 
as pneumonia and pleurisy, as every one knows, are often due to a 
severe general exposura DiflPerent authorities will, of course, apply 
tests of differrait degrees of stringency in deciding whelther, in a 
given case, pneumonia which has followed an injury to the chest, or 
some other part of Ihe body, is to be regarded as having been caused 
by that injury. In some cases the relation of the pulmonary disease 
to the injury, with respect to localization and time of onset^ is so 
striking as to convince any reasonable observer,^ but in other eases 
there is room for difference of opinion as to the correct interpretation 
of the facts. 

We have recently examined the records of cases of pneumonia 
which had been treated in our service of wards in the Glasgow Koyal 
Infirmary during the period from October, 1899, till December 31, 
1912, and in addition one of us examined the records of the last 100 
consecutive cases seen in private in the period ending at the same date. 
One of the first and most conspicuous results of this injury was to 
show the fallacious character of any statistics of contusion pneumonia 
which are not based on an enormous mmiber of cases. We are not 
surprised that writerB who base their figures merely on cases which 
have come under their own observation differ widely from one another 
in their estimates of the relative frequency of injury as a cause of 
pneumonia. 

Ozyhlarz ® quotes estimates from different writers, showing sudi 
extremes as 4.4 per cent given by Litten, and 0.1 per cent given by 
Jiiigensen and ai^roved by Auf recht ; whilst between these are Stem 
with 2.8, Demuth with 1.6, and A. Frankel with 0.8 per cent 

Musser and Norris** give 0.85 per cent as the proportion of 
traumatic cases among 6790 cases of pneumonia collected by them- 
selves ; but they also quote sudi widely differing esitimates as those 
of Moelmann, 1 in 944 (0.106 per cent), and of Baeck, 5 in 840 
(1.47 i)er cent). 

* There could scarcely be a more conyindng Uluatration than is furnished by 
a cMe recorded by J. W. Mathie in the OUugow Medical Journal for Sept, 1912, 
pp. 169, 170. 

•Wien, med. Wooh., 8th July, 1911, No. 28, 1797-1801 (with literature). 

* Osier and McCrae's '' Syston of Medicine." yoL ii ( 1907 ) . 
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The Collective Investigation Record ^ includes oiJy three oa£ee 
out of 1065 aB " associated with injury/^ One was " caused by 
injury to chest wall." Another " arose eleven days after amputation 
of the breast'' The third began " while the patient was in bed with 
broken leg." All three recovered. 

In the hundred consecutive private cases diagnosed as pneumonia 
(excluding certain doubtful cases, such as pleuropneumonia, pneu- 
monia with ear disease, and septic pneumonia after tonsillotomy) 
there is none which has a self-evident daim to be r^arded as trau- 
matic, though there are four which deserve further mention. A 
puerperal case setting in on the third day after labor was probably 
septic, though great precautions had been taken by the medical man 
in charga The three others were postoperativa One patient was an 
elderly man in whom pneumonia developed some weeks after an operar 
tion for stone. In the case of a lady of thirty-five the symptoms began 
about the second or third day after ovariotomy, but the attack as a 
whole was a slight affair. In a lady of forty-six the disease followed 
removal of the tube and ovary on one side, and of a dermoid on the 
other. It was probably an aspiration-pneumonia resulting from the 
ether anaesthesia. There is accordingly no clear evidence that any one 
of these hundred cases should be entitled traumatic 

Of the 582 cases of pneumonia admitted to our wards in the Royal 
Infirmary in the period from October, 1899, to December, 1912, 139 
were females or males under the age of six. EVery care was taken 
in the case of children to exclude cases of bronchopneumonia* From 
the total number of cases of pneumonia seventeen were collected 
which were associated with a history of trauma. Kve of these were 
included in the last hundred consecutive male cases. It is soon appar^ 
ent that in making any calculation as to the relative frequency of 
trauma as a causal factor in the production of pneumonia the ques- 
tion post hoc ergo propter arises ; and also— to judge from the com- 
parison of the last hipdred male cases with the whole remainder — 
that any calculation of this kind must be based on a very large number 
of cases. 

Of the seventeen cases collected, twelve may be fairly taken into 
account in calculating the relative frequency of traumatic pneumonia. 
The other five are given as being possibly, but not certainly, examples 

•VoLii, July, 1884, p. 69. 
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of tlie condition. An instance of traumatic pleurisy is also given, as 
being intecresting in the consideration of the subject. 

The nature of the trauma is varied, and includes direct violence to 
the chest wall itself, violence to some other part of the body, opera- 
tion, and parturition; while among the doubtful cases nervous shock, 
apart from actual discoverable trauma, may have played some part 
in the production of the pneumonia. 

The cases are grouped broadly into the two recognized classes, 
namely, (1) where the trauma has been applied to the region of the 
chest in which the pneumonia has subsequently developed, and (2) 
where the site of the trauma has been at a more or less distant part of 
the body. To these a third group might be added (though we recog- 
nize it here only in connection with the doubtful cases) where nervous 
shock rather than trauma may have had some influence on the produc- 
tion of the pneumonia. If this third group be allowed, the question 
arises whether some of the caaes in the seoond group, — e.g., puerperal 
pneumonias, — should not be included in it 

It will be observed that the cases included under group (1) are 
all remarkable for the short incubation period: in most a very few 
hours, and in all lees than 24 hours. In Case lY, the time of onset 
is uncertain, but it is probable that the patient's condition would not 
allow of accurate examination on admission, so that we are justified 
in taking the onset of the pneumonia as nearly coinciding with that of 
the delirium on the day of admission. 

In the second group the incubation period varies from three to 
seven days, from which it would appear that the trauma, though 
lowering the resistance and thus allowing of the development of the 
pneumonia, does not determine its immediate presence in the lung; 
whereas in the first group there is more or less direct injury to the 
lung itself which permits the pneumocoocus to multiply forthwith at 
the seat of trauma. At the same time it will be noted that in Cases 
n and rV of group (1) the pneumonia developed in the left lung, 
whereas it was the right side of the chest which was injured, and, 
although in Case TV there was also some involvement of the right 
lung, the pneumonia was first discovered, and was most extensive, 
in the left Further, in Case VI it would appear that the pneumonia 
did not develop in the immediate neighborhood of the injured part. 

In group (2) the first three cases give a history of trauma, more 
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or less severe, involving some other part of the body than the thorax. 
Case IV is one of postoperative pneumonia, occurring six days after 
operation. In this case some of the consolidation may have been due 
to hypostatic pneumonia. 

Cases V and VI are examples of lobar pneumonia occurring on 
the fourth and eighth days of the puerperium respectively. 

QBOUP (I) 

Case I.— Williiun U, aet. 24; laborer. Admitted to Ward 11 of the Glas- 
gow Royal Infirmary on April 5, 1911. 

Three days previously he had been struck on the right side of the chest 
by an iron bar weighing 5 cwt. He '* took a fit of shivering " the same night and 
felt sick, but did not vomit then, though he did so on the following morning. 
Pain attacked the right side of the chest and was made worse by coughing. The 
expectoration was tough and rusty. Pneumonia of the right lower lobe was 
diagnosed. The patient died on April 10th. There is no record of any autopsy. 

Case II. — James W., aet. 53; hanunerman. Admitted to Ward II on 
May 13, 1906. 

On the day previous to his admission he injured his right side by falling 
against an iron bar. Cough developed next morning. On admission there was 
moderate dulness over the left base and slight pleural friction. Crepitus " like 
bone crepitus " was noted on the right side. The temperatiire had fallen to normal 
by May 8th. He was dismissed '' weU ** on June 5th. ^ 

Case III.— William M., aet. 62; carter. Admitted to Ward II on April 
17, 1902. 

On April 14th he was struck on the left side by a large case. He had a rigor 
the same day and developed a cough the same night. On admission there was 
slight dulness with absence of rigor mortis at the apex and base of the left 
lung, with a clear interval between. Friction-sound was heard in the left axilla. 
On April 24th moist r&les suggestive of pneumonia consolidation were noted, in 
addition to the dulness. The patient died on May drd. 

Postmortem, — ^Right lung emphysematous and congested. Left lung: upper 
lobe in a state of resolution, with several patches passing on to abscess; hemor- 
rhage in the pleura over the upper lobe; lower lobe highly congested. 

Case IV.— Joshua B., aet. 74. Admitted to Ward II on October 22, 1911. 

On the evening of the day previous to admission, while rising from a chair, 
he slipped and struck his right side against a stone sink. He fell and remained 
. unconscious for five minutes. A little later he coughed up ** black, thick blood." 
After admission he became delirious. Pulse 106; respiration 42. Two days after 
admission, dulness and tubular rigor mortis were noted at the left base. He 
died on October 26th. 

Postmortem. — Subcutaneous emphysema on the right side of the chest, with 
fracture of all the ribs from the fourth to the ninth inclusive, the sixth and 
seventh penetrating the pleura. The right lung showed old adhesions posteriorly, 
and bruising at the seat of fractures. There were scattered patches of pneumonic 
consolidation in the posterior half of the lower lobe. The left limg showed 
slight fibrinous exudation on the surface of the upper part posteriorly. The 
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vpper lobe, with the exception of the anterior part, showed a somewhat patchy 
pneumonic consolidation. The lower lobe was oedematons and congested. 

Case V. — James F., aet. 51; marble polisher. Admitted to Ward 11 on Sep- 
tember 11, 1912. 

Five days previous to admission he 'received a blow on the left side of the 
breast from the handle of a machine at which he was working. He went to his 
work next morning at 6 a.m., but returned home at 8.30 a.m. on account of weak- 
ness. He had a rigor, and suffered from severe cough, with clear, frothy spit, all 
that day. On the following day the spit became rusty, and from then onward 
h^ was confined to bed. He had had a cough with *' common glutty spit " for 
about three weeks previously, and had noted that he was " losing flesh " for the 
same period. The latter fact he attributed to extra heavy work. Seven or 
eight years previously he had been an inmate of a consumptive sanatorium for 
fifteen weeks. He had got rid of his spit at that time in eight weeks, and had 
bad no tendency to cough since. On admission there were signs of pleurisy, 
rather than of pneumonia, over the lower lobe of the left lung. Temperature, 
101.6®; pulse, 112; respiration, 38. On September 18th the dulness was clearing 
up, and no friction-sounds were heard. On September 19th the dulness had dis- 
appeared. The leucocytes numbered 3000 per cubic millimetre (polymorpho- 
nuclears 98 per cent.). The patient died on September 21st. 

Poatmartem, — ^Healed tuberculosis in apex of left lung, with more recent 
tuberculosis in lower lobe. Numerous abscesses, apparently tuberculous, but con- 
taining abundant pneumococci, throughout both lungs, but especially the left. 
The left lung had the appearance of a recently resolved pneumonia. (Post- 
mortem report in Pathological Institute: "Left lower lobe shows intense 
oedema with some consolidation.") 

Case VI. — James D., aet. 11; schoolboy. Admitted to Ward 11 on May 
9, 1912. 

On May 4th he got his back hurt by being pushed into an ash bin. He re- 
turned home and immediately went to bed. He suffered from great pain in the 
back during that night, and next morning he vomited bile-stained material and be- 
came feverish. There was no rigor. Cough with blood-stained sputum com- 
menced on May 7th, and on May 8th pneumonia was diagnosed by his doctor. 
There had been pain in the left side since May 6th, at a different place from 
where the back was hurt. On admission, pneumonia of the left lower lobe was 
recognized. The temperature was normal by May 10th, and he was dismissed 
well on May 22nd. 

OBOTJP (2) 

Case I. — Edward S., aet. 8; schoolboy. Admitted to Ward 11 on No- 
vember 29, 1909. 

On November 24th he was kicked on the head. He suffered from headache 
all night, and was sick and vomited during the next two days, but improved 
on the fourth day. On November 28th there was a return of the head- 
ache and vomiting, and he was admitted to a surgical ward, from which 
he was transferred to Ward 11 on the sixth day after the injury. He was 
suffering from pneumonia of the upper lobe of the left lung. On November 
30th, the pulse and temperature were normal, and he was dismissed well on 
January 4, 1910. 

Case II. — James C, aet. 50; laborer. Admitted to Ward 11 on February 
16, 1905. 
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On February 4t]i he received a enish of the lower part of the abdomen 
between a heavy <7linder and a heap of pig iron. He was taken home in a cab, 
and was thereafter confined to bed. There was no external sign of bruising, 
but both hips were painfuL Pain in the right side and headache set in on 
February 11th, and cough commenced next day, accompanied by scanty, sticky, 
reddish expectoration. On admission, and while he was in Ward 11, his tempera- 
ture was normaL The diagnosis of lobar pneumonia of the right lower lobe 
was made, and word was afterwards received from his doctor that the patient had 
had a typical pneumonia which was just clearing up on admission. He was 
dismissed well on March 13th. 

Case III.— Nicholas C, aet. 18; rubber worker. Admitted to Ward 11 on 
July 9, 1912. 

Five days previous to admission he had a tooth extracted. He went to 
work next morning, but had to return home very soon, owing to dimness and 
sickness. His face was swollen, and he remained in bed until admission. There 
was no rigor. Pain in the left breast set in on July 2nd and was accompanied 
by a cough with glutty spit. On admission he appeared very ill and had typical 
pneumonic sputum. There was limited dulness above and outside the left 
nipple. On the day after admission there was dulness with fine crepitations at 
the right base. The crisis occurred on July 0th, and he was dismissed well 
on July 16th. 

Case IV.— Mrs. S., aet. 32. Admitted to Ward 10 from Surgical Ward on 
January 19, 1909. 

She was operated on for perforated gastric ulcer on December 24, 1908. 
She progressed favorably until December 30th, when her temperature rose to 
103® and she complained of pain in the left side of the chest. Dulness was dis- 
covered over the left back. Cough developed, and was at first dry, but was 
afterwards accompanied by dark, purulent expectoration. On January 8, 1909, 
there were noted dull tympany at the left apex, impairment of percussion-note 
at both bases, consonant rftles at the left base, and coarse, resonant craddes 
in the left infra-axillary region. The apex-beat was outside the nipple line. 
On January 19th irregular consolidation was noted at the base of the left lung. 
The temperature settled gradually and was normal on January 27th, with occa- 
sional rises. She was allowed up about the middle of February and was dis- 
missed on March 3rd. She reported herself on June 14th, and the chest waa 
then found to be healthy. 

CiLSK Vw— Mrs. Q., aet. 41. Admitted to Ward 10 on May 4, 1912. 

She was delivered of a still-bom child on April 27th. Pain in the right side, 
accompanied by rigor, set in three days later. She had been quite well up 
till the day of her confinement. Labor lasted for one hour. On admission, the 
uterus was found to be healthy. In the right lung there was well-marked 
consolidation of the middle and lower lobe^. The temperature became normal 
on the ninth day, and she was dismissed well on May 21st. 

Case VI.— Mrs. M., aet. 32. Admitted to Ward 10 on February 20, 1908. 

She was confined on February (Sth, and progressed favorably until February 
18th, when she rose and attended to her child. Severe pain set in on the left 
side the same evening. Cough with blood-stained sputum was present next 
day. On admission, pneumonia of the base of the left lung was discovered. 
She was transferred to a surgical ward on March fith, on account of a mammary 
abtoeifi having re o uv ere d from ^ pneumonia. 



Digitized by 



Google 



TBAUMATIO FB^UMONIA 95 

The remaiiiing five cases of the seyenteen colleeted are admittedly 
of too doubtful a nature to be induded with those already given. 
The first two might be considered in connection with group (1), 
while the other three might be looked upon as constituting a third 
group^ where nervous shock or exhaustion played a part in producing 
ihe pneumonia. The first of these cases was apparently suffering 
from phthisis for some time before coming under observation, and 
any pneumonia present added itself to the more chronic lung affection. 
The case is of interest in connection with Ko. S in the first group. 
In the second case, the patient appears to have been incubating the 
pneumonia prior to the accident, though the latter may have had 
some part in precipitating the illness and determining the pulmonary 
attack* In the third case, there was no evident injury, and the pneu- 
monia may have had no connection with the accident on the day 
l)ef ore. Here coincidence must be allowed for. In the fourth case, it 
tnay be that the epileptic explosion was ignited by the pneumonic 
condition, as may occur in children, and as would appear to have been 
ihe case in the fifth example, rather than that the pneumonia was 
contributed to by the occurrence of the epileptic seizure. 

Case I. — Mary Ann C, aei. 17; pithead worker. Admitted to Ward 10 on 
January 5^ 1911. 

Two months previous to admission she had her left side severely bruised, 
'* but no ribs were broken." The pain in the side had continued since. Other- 
wise her general oonditicm was good until eight days prior to admission, when 
she began to suffer from shivering, weakness, dyspnoea, and increase of the 
pain in the left side of the chest. There was no expectoration. There was 
consolidation of the left lower lobe. The leucocytes numbered 9000 per centi- 
metre. She was dismissed '*well" on February 11th. She reported herself 
on December 16th of same year, and slight dulness was then noted at the left 
base. She was readmitted on January 11, 1912, and stated that the breath- 
lessness and cough had never been entirely absent since dismissal. Phthisis 
was diagnosed. 

Cass U. — ^Thomas B., aet. 19; mason. Admitted to Ward 11 on June 25, 
1906. 

On June 2drd he strained his side while endeavoring to prevent a stone 
from falling. He stated that he had been out of sorts for a Week previously, 
and had been two days off work on that accoimt. On admission pneumonia of 
the B^peac of the left upper lobe was found. The temperature fell to normal by 
fyiis on July 1st, and he was dismissed well on July 17th. 

Case III.— Frederick S., aet. 36. 

On the afternoon of September 20, 1908, he met with a cycle accident, but 
he "did not hurt himself." On the following afternoon he had a shiver and 
began to feel unwell. The same evening pain set in about the lower half of the 
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left ehetty and he developed a oou^ On admUsion he waa found to have 
pneumonia of the lower lobe of the left long, and he died on September 28th. 

Case IV. — Paul P., aet. 29; ice cream Tender. Admitted on February 26, 
1900, in the poatepileptie state. 

He was dismissed on the following day. He had not suffered from an attack 
of epilep^ for nine years before this. He was readmitted on March 3rd, wiUi 
pain in the right side, which had existed since the day after his dismissal. Herpes 
was present on the lower lip, and he was found to be the subject of pneumonia 
of the upper half of the right lung in front. The temperature was normal again on 
March 7th, and he was dismissed well on March 30th. 

Case V.— Mrs. D., aet. 37. Admitted to Ward 10 on July 31, 1903. 

She had had two epileptic convulsions on the previous day, and was in the 
postepileptic state on admission. It was stated that she had scarcely ever 
been sober for two years, though never actually drunk. On admission she was 
found to have pneumonia of the right lower lobe. She ultimately died of 
gangrene of the lung, as was confirmed by autopsy. 

The following case of hemorrhagic pleural effusion consequent 
upon trauma to the diest would seem to have had an inflammatory 
element, and not to be merely a hsemothorax : 

William G., aet. 14; message boy. Admitted to Ward 11 on August 30, 1902. 

On August 21st he hurt his left side by striking it against a lamp-post. 
Next night severe pain began suddenly in the left side. Tliere was no rigor. 
Cough developed on the day of admission. On admission the temperature was 
100.4**, the pulse-rate 128, and the respirations 40. Absolute dulness was found 
over the whole of the left side, back, and front, except at the extreme apex. 
There was also displacement of the heart> together with other signs of pleurid 
effusion. Twelve oimces of blood-stained fluid were withdrawn by the aspirator, 
and microscopic examination of this fluid showed red blood-corpuscles, large 
vacuolated, epithelioid cells, and an abnormal number of leucocytes. The fol- 
lowing day, 1^ pints of blood-stained fluid were withdrawn, after which the 
heart fell back into the normal position. The temperature reached normal by lysis 
on September 4th. Pleural frietion-sound was heard in the front of the left 
side of the chest on September 11th. The patient was dismissed "well" on 
September 30th, though dulness was still present. There was no sign at any 
time of fracture of ribs. 
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THE USE OF A SERIES OF VACCINES IN THE PROPHY- 
LAXIS AND TREATMENT OF AN EPIDEMIC 
OF PERTUSSIS 

BY ALFRED P. HESS, M.D. 

New York 



Last December pertussis broke out in the main building of the 
Hebrew Infant Ayslum, an institution which houses about three 
hundred and fifty children, ranging in ages from a few days to six 
years. It soon became evident that the disease was destined to assume 
considerable proportions, and that we were on the threshold of an 
epidemicw Such an occurrence offered an exceptional opportunity 
to make an extended test of the value of vaccination in pertussis. The 
study of an epidemic within the confines of an institution has marked 
advantages over the study of an equal number of cases selected from 
hospital or private practice. In the first place, it must be evident 
that the fact that the epidemic originated from a single source, that the 
cases were, in all probability, due to infection with the same type 
of microorganism, greatly simplifies the solution of the problems; 
it disposes of the question of whether a difference in the severity of 
symptoms is due to a variation in virulence of the invading bacteria. 
In hoq)ital or private practice, on the other hand, the cases must 
always have originated from manifold sources. It is also probably 
of advantage, from the standpoint of comparison, that these institu- 
tional children belong to the same stratum of society; that they 
have for the most part been reared for a considerable period vnthin the 
same walls, having the same daily routine, including similar food and 
an equal amount of outdoor life. These are some of the conditions 
which are insisted upon in considering the course of experimental 
infection among laboratory animals, but which can rarely be con- 
trolled in a study of infection in man. Many of the hospital studies 
of the treatment of pertussis are, however, open to the severer criti- 
cism that, owing to the poorly defined onset of this disease, there is no 
means of knowing how long the children were ill in their homes. 
Vol. III. Ser. 24—7 97 
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This fact is, naturally, of great importanoe in judging the success of 
treatment All these objections can likewise be raised in regard to 
cases treated in the dispensary or in ambulatory practice ; in addition, 
this class of cases is open to the criticism that one must rely solely 
upon the opinion of ignorant parents in judging the efficacy of the 
treatment 

Let us first consider pertussis vaccine in its prophylactic use. 
Here a field of exceptional promise presented itself. Two hundred 
and forty-four cases were inoculated with four different vaccines. 
Vaccine No. 1 consisted of a typical strain of the Bordet-Gengou 
bacillus obtained from Parke, Davis & Co., and two atypical strains. 
Vaccine No. 2 was the " Bacterin " (Parke, Davis & Co.), which is 
stated to be composed of a pure culture of the bacillus of pertussis. 
Vaccine No. 3 was prepared from four typical cultures of the Bordet- 
Gengou bacillus isolated by Dr. Anna Williams of this laboratory. 
Vaccine No. 5 may be termed an autogenous vaccine in the sense 
that it was composed of three typical Bordet-Gengou strains isolated 
from cases included in this epidemic. Table I shows the results of the 
vaccinations. It may be summarized in the statement that twenty- 
one of the eJli4 cases developed pertussis in spite of the prophylactic 
inoculatuyns. Let us examine this table somewhat closer. It will be 
seen that vaccine No. 1 shows by far the greatest number of failures. 
Two injections of the vaccine were given in each instance, one of 
100,000,000, the other of 200,000,000 bacteria. Of the ten cases 
which developed pertussis five showed the first symptoms two to 
three weeks after the first inoculation, one after twenly-five days, 
one after six weeks, two after an interval of two months or more. 
In considering the results of prophylactic inoculations any cases were 
discarded and not included in the tabulation which developed symp- 
toms of pertussis within two weeks of inoculation. 

TABLE I 

PBOPHTLAOnO VAOOniATION (244 CASBS) 



Vftodne 


Number of inooulatioiu Number treated 


Pertueiit 


1 


2 


85 


10 


2 


8 


10 


1 


8 


8 


141 


6 


6 


8 


68 


8 



244 20 
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When we turn to vaccine No. 2 we find rather too small a num- 
ber of cases to allow of a satisfactory estimate of its worth. Inocula- 
tions of 100,000,000, 200,000,000 and 400,000,000 were made at 
three-day intervals. The one case which developed showed symptoms 
two and one-half we^ after the first inoculation. It should be 
mentioned, in this connection, that five of the cases of this group de- 
veloped ring-worm and were therefore sent away from the institution. 
As a result, the period of exposure to infection by pertussis was 
shortened in these cases. 

The results obtained with vaccine ITo. 3 are particularly interest- 
ing, aa they are so much better than those obtained with the other 
vaooines. The same doses were given as of ITo. 2, and with the same 
intervals. In twenty-four of this group of 141 cases very large doses 
were given by mistake, namely 500,000,000, 1,000,000,000, 2,000,- 
000,000. One of these cases, nevertheless, developed pertussis. This 
case (Simon) is of especial interest in that it received two prophy- 







TABLE U 






WS or THB TWENTT CASES 


DEVELOPING 


PERTUSSIS NOTWrrHSTAWDI 




PBOPUYLAOnO VACCINATION 




N«m« 


Date 


Type of 


Date of onaet 


Severity of 


yaooinatad 


vaccine 


of pertusne 


disease 


D. P 


.... 1/12 




3/6 


zzx 


A. A 


.... 1/12 




1/30 


zzz 


L. W 


1/12 




1/26 


X 


B. A 


1/12 




1/26 


X 


A. S.» .... 


.... 1/13 




3/14 


zzx 


N. K 


1/13 




1/29 


z 


M. G 


1/13 




3/14 


X 


L W 


1/8 




2/2 


X 


L. R. .... 


.... 1/13 




1/29 


zzx 


D. D 


.... 1/13 




4/1 


zz 


A. H 


.... 2/20 


3 


3/10 


zz 


B. B 


.... 4/17 


3 


6/6 


zzx 


Y. G 


.... 4/17 


3 


6/20 


zz 


G. H 


.... 3/24 


3 


6/8 


zz 


RT 


.... 4/17 


3 


6/13 


zz 


A. ».• .... 


.... 2/23 


3 


3/14 


zzz 


J. 8 


8/24 


3 


6/1 


zz 


RA. .... 


4/14 


5 


6/24 


z 


J. B 


4/14 


6 


6/6 


zz 


L. C 


VU 


6 


6/12 


X 



* BeodT«d two TMfotlM of vaoote*. 
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lactic doses of No. 1 about the middle of January and three very 
large doses of vaccine No. 3 towards the end of February, and, not- 
withstanding this treatment, developed pertussis on the 21st of 
March; the disease was exceptionally severe, whooping being con- 
tinued for a period of ten weeks. The other cases developed pertussis 
three weeks, six weeks, one month, and one about two months follow- 
ing inoculation. 

As the result of prophylactic vaccination with these three vac- 
cines it was determined to make one from cultures obtained from 
cases in our wards. Dr. Anna Williams was kind enough to prepare 
a vaccine of this nature, as well as to make cultures from the throats 
of many of the cases. It should be emphasized that the typical Bordet- 
Gengou organism could be cultivated in only five cases out of the 
thirty cultures taken. In most instances other h^emophile bacilli, 
frequently the influenza bacillus, were isolated. It may therefore be 
maintained with some justice that in our cases the symptoms may not 
have been incited in all instances by the Bordet-Gengou bacillus, and 
that this accounts for the failure in the use of vaccine No. 6. It will 
be noted that of the fifty-eight cases inoculated, four developed per- 
tussis. All these children received 100,000,000, 200,000,000, and 
400,000,000 bacteria. Three of the number began to whoop about 
one month after vaccination, and one three we^ following the 
initial injection. 

One hundred and thirty children did not receive prophylactic 
inoculations. This group included a ward of twenty-five infants 
under the age of one year, and another ward of about thirty infants be- 
tween the ages of twelve and eighteen months. These children must 
be considered separately, as they were at all times in bed, so that the 
danger of contact infection, naturally, was far less than in the case of 
ambulatory children. Moreover, in the one ward comprising thirty 
infants no case of pertussis developed, so that they were not subjected 
to infection, and therefore should not be included among those ex- 
posed to pertussis. Only one case of pertussis occurred among twenty- 
five infants under one year of age. The fact that this case did not 
lead to further infection shows the difficulties in judging of the 
results of prophylactic treatment. However, the fact that these 
infants did not come into close contact, since they were at all times 
in bed, should of itself exclude them from consideration. It were 
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a palpable error to compare infection in an infants' ward with that 
occurring in a ward of older children. This distinction should always 
be borne in mind in considering the degree of infection in institutions 
for children. If, therefore, we subtract these fifty-five cases — ^the 
thirty where no infection occurred, and where, consequently, no ex- 
posure existed, and the twenty-five where exposure was greatly limited 
by absolute confinement to bed — ^we have eighty children who were 
not vaccinated. Of these eighty, sixty developed pertussis. It will 
be remembered that of the 244 vaccinated cases, twenty-one developed 
pertussis. There were five cases which cannot be included in the 
group of either the vaccinated or of the imvaccinated, as they b^an to 
whoop within a fortnight of vaccination; the case in the infants' 
ward constitutes a sixth case, which cannot be considered. 

It is difficult to determine the degree of exposure of the various 
children. No doubt it is true that at the very b^inning of the 
epidemic isolation was less complete and exposure to infection ac- 
cordingly greater. This period, the early days of the epidemic, 
corresponds to the time preceding our employment of vaccine. How- 
ever, granting a certain increased exposure of the unvaccinated at 
this period, we feel that the disparity in the ratio between the infected 
and the noninf ected is so marked among those vaccinated and those 
unvaccinated — among the former twenty out of 244, or one in twelve, 
among the latter fifty-nine out of ninety, or almost three out of four — 
that vaccination must have played a role. It should be mentioned, 
in this connection, that, with the exception of the infants' wa^d, per- 
tussis occurred in every ward in the building, and that quarantine 
regulations were enforced in the cases of children with suspicious or 
actually manifesting symptoms of the disease. 

Table III shows the development of the cases both according to 
wards and according to months. It will be noted that in April the 
number of cases began to diminish. This time corresponds to the 
period of vaccination. In brief, vaccination was imdertaken as 
follows: the thirty-five cases were inoculated with vaccine No. 1 
about the middle of January, and the ten cases with vaccine No. 2 
about the middle of February. At the very end of March and the 
beginning of April the large group of 135 cases was treated with 
vaccine No. 3. In other words, prophylactic treatment upon a large 
scale did not exist until the middle or end of April. This date cor- 
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respondB with the banning of the cessation of the epidemic The 
epidemic may have been waning of its own accord ; however, at this 
time there was no abatement of pertussis throughout the city. We 
are therefore of the opinion that the vaccine was of value in pre- 
venting infection and in limiting this epidemic, but that it cannot 
be relied upon in each individual case as a prophylactic measure. It 
would seem probable that there is considerable differ^ioe in the 
potencgr of various vaccines, and, following the deductions to be drawn 
from our results, that a polyvalent vaccine of typical Bordet-Gengou 
bacilli is most efficient 

TABLE III 

DISTBIBXTTION OT EPDEMIO ▲OOOBDIlfa TO WABD8 AND H0NTH8 
Waid Dm. Jab. Feb. Mtrofa April May Jone Total 

n 

in 2 3 3 2 10 

IV •I 14 4 3 2 1 26 

V 1 2 6 3 1 14 

VI 1 1 

VII 3 2 .. 5 

Vni 11 2 

X 12.. 1 .. .. .. 4 

XI 1 3 1 6 .. .. .. 10 

xn 4 2 1 1 .... 8 

xin 2 1 2 1 .. 6 

Total .... 4 29 17 19 10 5 1 86 



* BeoeiT«d two TftrietiM of yaooiiie. 

Active Treatment. — Vaccines were used in this epidemic also in 
the active treatment of pertussis. As in the cases of prophylaxis, 
four vaccines were employed ; however, one of these (No. 2) was not 
the " Bacterin *' mentioned above, but the " combined vaccine " of 
Parke, Davis & Co., which is composed of the Bordet-Gengou bacillus, 
influenza bacillus, various h^emophile bacilli, streptococci, etc. Of 
the eighty-five cases of pertussis constituting the epidemic, sixty-five 
were treated by means of vaccines, and twenty were not vaccinated. 
No other treatment was given to either group of cases. About the 
same number of children was treated with each of the four varieties 
of vaccine ; the cases were not selected, a change in the type of the 
vaccine being instituted whenever about fifteen children had been 
vaccinated. In some cases two vaccines were made use of, just as in 
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the prophylactio treatment Table IV seems of especial interest in 
judging of the efficiency of the vaccine treatment This table, it will 
be noted, is composed of the twenty severest cases of the epidemic 
In compiling this list we had recourse to the charts which showed 
the number of paroxysms of coughing and attacks of vomiting which 
each child had by day and by night, and we were guided also by the 
opinion of the resident physician and of the head nurses. After the 
twenty cases had been selected in this way, a table was constructed 
to demonstrate their relationship to vaccination. It will be seen that 
of the total number only two received no vaccine treatment what- 
soever. Five received both prophylactic inoculations and active treat- 
ment during the course of the disease; five were inoculated with two 
varieties of vaccine. This list, which is essentially a list of thera- 



Ctae 

1 
2 
8 
4 
5 
6 
7 

a 

9 
10 

peutic failures, contains representatives of all four vaccines, but it 
will be noted that, as in the case of prophylactic vaccination, vaccine 
"No. 1 makes the poorest showing. It would seem that this table re- 
quires little conmient It clearly demonstrates that the use of vac- 
cines in this epidemic did not lessen the severity of the disease. We 
should add that pertussis in New York City as well as in our 
institution was characterized this year by its mildness. Indeed, we 
did not experience any fatality, and but two cases of pneumonia. In 
an epidemic of this nature it would evidently be less valuable to judge 
the results of treatment by considering the number of mild cases than 
by noting those of exceptional severity. This is all the more pertinent 
in a disease having the irr^ular symptomatology of pertussis, where 





TABLE IV 












Vaeoine 
^ prophyUotio 



VMdne 
eunUv 



2 

1 and 2 

1 and 2 


CMe 

11 .. 

12 .. 

13 .. 

14 .. 


Vaccine 
prophylaotio 



1 






Vaoclne 
onratlTe 

















1 


1 and 2 


16 .. 










1 and 2 


16 ... 





3 





1 


17 .. 


1 


3 





2 


is .. 


1 and 9 








19 .. 





1 





1 


20 .. 


8 






Digitized by 



Google 



104 



IKTEBHATIONAL OUKIOS 



mild cases can be differentiated witli difficulty from the commcm 
cough of non-specific origin. In the tabulated cases it cannot be con- 
tended that treatment was not begun sufficiently early, as the first 
vaccination was in almost every instance administered during the 
first week of the disease. This is as early as we can hope to be able 
to employ vaccines in the course of any disease. Moreover, a glance 
at Table II (composed of cases which developed pertussis notwith- 
standing prophylactic inoculation) shows that where these early 
inoculations failed to ward off the disease its severity was not miti- 
gated; that in numerous instances not only did the vaccine fail to 
prevent infection, but that it did not shorten or mollify the course 
of the illness. In no instance, however, did any harmful local or 
systemic reaction, follow the injection of vaccine. In this connec- 
tion we may add that all attempts to employ the vaccines for diagnostic 
purposes proved futile, as a cutaneous, intracutaneous, or sub- 
cutaneous test 

The compl^nent-fization test of the serum was carried out upon 
ten cases, using the Bordet-Gengou bacillus as antigen. These tests 
were made by Miss Olmstead of this laboratory, whom I wish to thank 
in this connectibn. The number of cases is far too few to allow pi a 
statement of the value of this reaction in pertussis. In general, how- 
ever, the results would seem to show that this reaction is present 
for some months after the cessation of all symptoms. Its chief 
interest is in connection with the still-mooted question of the speci- 





TABLE V 








OOliPLKMKNT-FlXATlON TESTS 






Name Date of 


TyFteof 
▼aocine 


Date 
vaccinated 


Seyerity of 
diaeaee 


FisaUon 
test. June 


F. G. 2/ 4/14 


3 


3/10/14 


TXX 


XXX 


G. S 3/22/14 


3 


3/10/14 


zzx 


XXX 


E. 8 2/ 4/14 


2 


2/25/14 


zzx 


X 


D. F 2/ 5/14 


1 and 3 


1/12/14 
3/20/14 


xzx 


X 


A. V.» 5/15/14 


3 


2/ 5/14 


X 


X 


G. H 5/ 8/14 


3 


3/24/14 


XX 


XXX 


P. B 4/20/14 


5 


4/14/14 


XX 


X 


Ix F.» 6/15/14 


5 


4/14/14 


X 


X 


H. B 2/22/14 


3 


4/17/14 


XXX 


XX 


0. C 3/ 9/14 


3 


3/ 9/14 


XXX 


XXX 


♦Pertuisii doubtful. 
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fidty of the Bordet-Gengou bacillTis. It is for this reason that the 
cases are appended in a table (Table V). 

Conclusions. — We have reported upon the use of a series of 
vaccines in an epidemic of pertussis occurring in an institution for 
young children. Such occasion furnishes exceptional opportunity to 
observe this disease, which is characterized by an indefinite onset and 
an irregular course, and is rarely adaptive to hospital study. 

What deductions are to be drawn from the observations which 
we have recorded? It seems clear that none of the four vaccines, 
including the autogenous strain, was of value in curing or abating 
the disease in the epidemic which existed in our institution. That this 
failure was not due to tardy inoculations is emphasized by the cir- 
cumstance that many of the severest cases received not only early 
active treatment but also prophylactic vaccination. No other con- 
clusion seems possible from a review of the epidemic of eighty-five 
cases and a comparison between the severity of the disease among 
the vaccinated and the unvaccinated. This conclusion is based solely 
upon our experience in this epidemic, and does not preclude the pos- 
sibility that a different dosage of vaccine, or treatment with a modified 
vaccine, may not prove to possess curative properties. 

The use of the vaccines in prophylaxis seemed by analogy to offer 
greater promise, in view of the established fact that other vaccines — 
for example, the typhoid vaQcine — ^possess prophylactic but no curative 
power. This seems to some extent, although far less so, to be true 
of pertussis vaccina In view of the fact that twenty children de- 
veloped pertussis in spite of the prophylactic treatment we cannot 
compare its protective value to that of typhoid vaccine. However, the 
number of unvaccinated children who developed pertussis so greatly 
exceeded the number of the vaccinated who developed the disease that 
we conclude that the vaccine has protective value in a certain per- 
centage of cases, and that it should be employed in institutions and 
in families to prevent the spread of this infection. 
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THE NEPHELOMETRIC METHOD 
(Photometric Analysis) 

BY PHILIP ADOLPH KOBER AND SARA 8TOWBLL GRAVES 

Harriman Research Laboratory, Rooeevelt Hoepital, New York City 



IWTBODirOTIOlS' 

The object of this paper is to describe a new Bystem of analysis 
which greatly shortens the time required for many determinations and 
which does hot demand an extensive knowledge of chemical teohnic 
Eesults obtainable only after days in a laboratory can now be secured 
in a few minutes. Thus, the method is of value to clinicians who 
wish to obtain accurate results quickly for use in diagnosis and to 
those who have a deep interest in the causes of health and disease, 
but who have little time for researcL 

Already the development of new and improved technic of many 
of the older methods has awakened among medical men a widespread 
interest in chemistry. But it is the duty of the chemist to so shorten 
and simplify the processes of analysis that it is possible for many 
clinicians to gather data which will throw light on the normal and 
abnormal conditions of the body for immediate or future use. 

The chief basis of quantitative work is at present gravimetric 
aiialysis — the filtering, washing, and weighing of precipitates. In all 
branches of chemistry and in physiologic work, particularly, this 
is a long and tedious process and often inaccurate, owing to the col- 
loidal nature of the precipitates, and is largely responsible for the 
time consumed in analyzing. 

The place of volumetric analysis is already well known, in acidity 
titration, and in the estimation of chlorides and phosphates in urine, 
for example. Recently oolorimetric analysis has been developed. 
Colors are produced and are estimated much as in oxyhsemc^lobin, by 
comparison with a known standard. Thus, Folin has reduced to a 
clinical form the estimation of total nitrogen, urea, ammonia, uric 
acid, creatine, and creatinine through such oolorimetric reactions. 
.. . J.k 106 
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It is now proposed to add a photometric method of analysis called 
nephelometrj. The name is derived from the Greek 7«^^M mean- 
ing a cloud. The basis of the method is the measurement of the 
brightness of light reflected by a cloud, — in other words, by the parti- 
cles in suspension, — ^very much like in an ultramicroscope. The in- 
tensity of the light reflected is a function of the quantity of suspended 
particles when other conditions are constant 

/ 

PBINOIPLB OF MSTHOD 

The principle of the nephelometer can best be shown by a diagram- 
matic sketch. 

Fio. 1. 




The path of lisht in nephelometer. 

Let A and B represent tubes containing a precipitate in the form 
of a suspension, and L represent a strong light which throws its 
uniform beam on tubes A and B at right angles, then a and b will be 
the light in the eye-piece due to the reflections from the two sus- 
pensions. If tube Aj for example, contained distilled water and the 
instrument were perfect, no light at a would be visible. As soon as 
the smallest amount of suspension is produced in the tube A, light 
is obtained in a in approximate proportion to the amount of suspended 
matter. This light a is never measured absolutely, but is always 
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matched with the light at b, which is that reflected by the precipitate of 
a standard solution — a known amount of the substance to be deter- 
mined dissolved in a known volume. 

The matching of the two lights could be done by changing the 
standard solution step by step until it would be exactly that of the un- 
known. In practice this would be tedious^ and therefore instruments 
were designed to eliminate this in whole or in part 

INSTBUMSKTS 

The first nephelometer^ designed by Bichards in order to obtain a 
correction for his atomic weight work^ was used to estimate the small 
quantities of substances which he foimd in his filtrates. Kichards 
expressly states that the instrument is not intended for determining 
large amoimts of substance. The instrument consists of two test-tubes 
placed near together^ slightly inclined toward one another and partly 
shielded from a bright light by sliding screens. The tubes are ob- 
served from above through two thin prisms which bring the images 
together and produce an appearance resembling a half -shadow pola- 
rimeter. Opalescent solutions are placed in the tubes^ a solution of 
known strength on one side serving as a standard. The lengths 
of liquid layers exposed to the light, indicated by the position of the 
screens, necessary to produce equality of tint, give a fairly accurate 
estimate of the relative quantities of precipitate in the two tubes. The 
positions of the screens are noted on a scale attached to the instru- 
ment, from ten to twenty readings being necessary for accurate results. 

As the nephelometer described by Eichards yields its best results 
only on taking a large number of readings,^ and since for practical 
work so much time for readings is objectionable, an improvement was 
highly desirable. 

A similar instrument of greater accuracy, one that yields reliable 
results with a few readings comparable to those obtained with a 
Duboscq colorimeter, would greatly enhance the value of the nephelom- 
eter for physiologic chemists. No doubt the Richards instrument 
sufficed for the purpose for which Eichards designed it, and, there- 

^As stated in a private communication, the Richards instrument rarely 
departs more than 4 per cent, from the true value on a single reading; the mean 
of these readings is within 2 per cent. ; but to attain accuracy within 0.5 per cent 
many readings are needful. 
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fore, eflForts to improve it were heretofore superfluous. Since, how- 
ever, the instrument is not desired now to yield a correction to some 
other analytic process, but to form the basis of the analytic proc- 
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68S itself and to yield all the figures of the determination, greater 
accuracy is required. 

Without going into the various considerations connected with the 
construction of the nephelometer, developed in this laboratory, it is 
sufficient to say that the optical workmanship of the Dubosoq color- 
imeter proved to be an excellent basis on which to build a nephelom- 
eter, and the following, therefore^ represents an attempt to obtain 
greater accuracy. 

The change from colorimeter to nephelometer, and vice versa, can 
be made in a few minutes with the simple, easily made additions 
described below. As most laboratories have a Duboscq colorimeter, 
an additional useful instnmLent can be produced in this way with 
little ezpensa 

The essential differences between the new and the older nephelom- 
eters are as follows : 

1. In the new instrument a plimger changes the height of liquid 
under observation. 

2. A shutter supplements the action of the plunger in cutting off 
the amount of light 

3. The new nephelometer eliminates three possible sources of 
error: the meniscus, the indirect reflection of light from suspended 
matter in the lower part of the tubes, and the reduction of light from 
one tube to another. 

4. The dark shade reduces any error due to the reflection of light 
on the eye-piece. 

5. The new instrument is more adaptable to daylight 

6. Less liquid is needed for a test, 6 Go. being the Tnayimuni 
amount needed. 

7. The instrument is inclined, so as to make observations more 
convenient and to prevent air bubbles from forming when the plungers 
are first introduced into the liquid. 

The tubes containing the liquid can be made from soft glass having 
a bore of 15.2-0.3 mm. by anybody having a little skill in glass 
blowing. 

The nephelometer shown here was made without any special tools 
or skill from small packing-box boards. 

Figs. 3, 4, and 5 show the instrument in the improved form as 
obtainable on the market to-da;;»— 4netal being substituted for tilt 
wooden parts used originaUy. 
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Fig. 3 shows the instrument in a portable case^ which in Figs. 4 
and 5 are used as a shade for the eye-piece. In Fig. 4, on the right 
of the instrument^ are shown the regular Duboscq colorimeter attach- 
ments, while on the left are shown the new nephelometric arrange- 
ments. As may be observed, the only changes ^ necessary are a coat 
of black asphaltum paint on the plunger,' a special nephelometric 
tube, and a metallic receptacle for the same. Fig. 5 shows the in- 
strument set up and ready for use, with the colorimeter tube on one 
side and a nephelometer tube on the other. 

The shade surrounding the eye-piece is indispensable for accurate 
nephelometric work, and it has also proved useful in colorimetric 
estimations. By shutting out the glare of extraneous and conflicting 
lights and colors it permits the use of both eyes in reading without 
the usual eye-strain and fatigue. Although in other scientific work 
similar precautions are used, this seems to be the first application to 
colorimetric and nephelometric work. In working with optical in- 
struments it is as essential to eliminate errors of vision as to eliminate 
errors of the instrument 

A small, inexpensive instrument similar to the HeUige color- 
imeter, suitable for clinical work, is now being developed. 

The instrument can be used with daylight, but for accurate work 
this light is not always sufficientiy constant Beliable results can be 
obtained with a 100-watt lamp, well screened, placed about one-half 
metre from the nephelometer. A shielded lamp with condenser, 
similar to a laryngoscope or ^^ dentoscope,'' giving a bright beam of 
li^t, is most suitable 

' Eimer k Amend manufacture the necessary additions to the Duboscq calorim- 
eter given above. In ordering one should specify whether the additions are to be 
fitted to an old type Duboscq colorimeter with movable plungers, or to the new 
type with stationary plungers. Cost, including four tubes, without combination 
shade and case, $13.50, with case $20, and including Duboscq calorimeter, $100. 
The author is indebted to Mr. H. E. Blomquist, of the Mechanical Department 
€i Eimer k Amend, for supervising the construction of the instrument and for 
many useful suggestions as to practical details. 

* It is best to paint the plungers oneself, and also to have on hand a supply 
ci paint so that the metallic parts can be repainted when necessary. To paint 
the plungers, it is best to tip them in asphaltum paint and allow them to dry. 
Then by means of a sharp knife, held at an angle, the circular end may be freed 
from paint. By painting the plungers in the evening and drying over night they 
are ready to clean and to use the next morning. Experiments are being made to 
diminate the painting of the plunger and receptacles. 
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THE SIQNIFIOANGB OF NEPHBLOMETBIG BEADINOS 

To ttae the instroinent for quantitative work, it must be carefully 
standardized with solutiona of known strength, keeping the instra- 
ment under the exact lighting arrangements as in actual work. The 

FiQ. 6. 

Nephelometric CurvL 



Ldestin Curve 




JO 70 JO JO 

Ratio Of Mutkms-^ 



90 



CaiT« obtained when nephelometrie reading! are plotted eciunBt ntioa of lolatione. 



amount of light observed in the eye-piece, as pointed out by Kichards 
and by Wells, is not proportional to the weight of the precipitate 
under observation, but seems to be dependent, to some extent, on the 
condition of the precipitate, the concentration or amount of substance 
per cubic centimetre, and the height and thickness of the liquid. 
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If a standard solution is always used in the same way^ — ue., the same 
concentration and the same height of the liquid in the nephelometer^ — 
then the readings obtained with ^^ unknown " solutions^ plotted against 
the ratios of the solutions, will follow with considerable accuracy a 
definite and regular curve, as may be seen in Fig. 6. This curve, 
as may also be seen, is considerably lower than the " hypothetic " 
curve where the readings are inversely proportional to the concentra- 
tion of the solutions. Bichards and Wells assumed that when solu- 
tions of the same height gave the same amount of light the ratios of the 
solutions were unity, and that around this ratio the " hypothetic '* 
curve was correct This is shown to be true by the curves in the chart 
vdthin 1.5 per cent when the ratios are within 10 per cait of unity. 
It was therefore necessary for Bichards and Wells to adjust the 
volume of their solutions until the ratios were within this limit 

A scheme is therefore presented which practically eliminates this 
adjustment of volumes. 

The curve in Fig. 2 can be expressed in the following equation : 

^ X X* 

where Y = height of " imknown ^' solution, X = ratio of solutions, and 
iSf = height of standard solution. 

By iSf is meant the reading of the nephelometer with the standard 
solution used as an ^^ unknown," or, in other words, when the ratio 
of the solutions is unity. This serves to eliminate any errors due to 
faulty light, tubes, plimgers, etc. 

Where K = €l constant, obtained by substitution of standardization 
values. 

Therefore, if once the value of K is derived for any given standard 
solution and height of the standard solution, the nephelometric read- 
ings will give at once, upon calculation, the ratio of the solutions, and 
thus no further adjustment* of volumes is necessary. 

When the K obtained with one height of standard solution is com- 
pared with that of another height, it is found that K is proportional 
to the height of the standard solution ; the equation then becomes, for 
any heights of liquids within moderate limits, 

^Of course, it is assumed that solutions which differ from a standard solu- 
tion very much, as may easily he obsenrahle macroscopically, will require, as in 
colorimciric work, a more suitable standard. 
Vou IIL Ser. 24—8 
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whenJfe- J- 

One has, therefore, the choice of using either one or more standard 
carves and getting the ratios directly from corves (as in Fig. 2), 
without calculation or taking any suitable standard, adjusting either 
or both heights of liquids until the amount of light is matched, and 
obtaining the ratios by substituting in the nephelometric formula given 
above. A more convenient form, when expressed in terms of y, is 

When 8 is kept constant at 14.96, as in the curve, Fig. 2, and when 
K or 8k has a value of 1.8, the equation becomes 



16.76 + \/ 280.9 ~7.2y 
2y 

DIBBOTIONS 

For Making Determinations. — To make a determination with the 
nephelometer developed in this laboratory it is necessary only to 
precipitate a standard solution with a reagent, put this known solu- 
tion in both tubes, set the right-hand plunger at an arbitrary point, 
usually 15 mm., match the two solutions by moving the left-hand 
plunger up or down, and finally take a reading. Then substitute in 
the left-hand tube the unknown solution, similarly precipitated, match, 
and take a reading. These readings, substituted for 8 and F in the 
formula, will give the ratio of the unknown solution to the solution 
of known strengtL For example, a standard solution of edestin set 
at 15 mm. in the right-hand tube, in the left-hand tube reads 16.6 mm., 
the unknown substituted in the left-hand tube reads 19.1 mm. Then 
substituting in the formula, /8 = 16.6, F= 19.1, 

k -> .12, edestin constant, 

X » 16.6 -h (16.6) .12 + V(16.6 -h 1.99)«- 4 (19.1) 1.99 

2(19. 1) 

" 18.6-h V( 18.6 )«- 152.8 

38.2 
-> .850 ratio of unknown to standard. 

Since the standard contained .0100 per cent edestin, the un- 
known solution contained .850 times .0100 per cent, or .00850 per 
cent of edestin. When first using a precipitant it is well to calculate 
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the value of h by comparing two solutions of a known ratio — ^f or ex- 
ample^ 1.0 to .50. 

For Precipitating Substances. — Thus far satisfactory results have 
been obtained by adding the precipitant from a standardized pipette 
to the standard solution contained in a beaker or small Erlenmeyer 
flask. The tip of the pipette should be dipped below the surface of 
the liquid to avoid the entrance of air bubbles. The solution should 
be gently shaken in a rotary fashion. The nephelometer tubes may 
be cleaned and dried with alcohol and ether, or in any suitable way^ 
so as to inttoduce no lint or dirt It is best to rinse the tubes with a 
portion of the solution about to be read. 

For Reading the Instrument. — The plungers may be rinsed with 
the liquid to be examined or wiped carefully with a lintrf ree cloth 
or lens paper. The metal receptacles for the tubes should also be 
kept dean, and the overflow of liquid from the tubes should be avoided 
so far as possible. This can be done by filling the tubes only about 
threoHjuarters full. To use the instrument, it is well to insure proper 
working conditions by putting into the tubes some of the standard 
liquid and comparing the heights. If readings are consistent though 
not necessarily equal, one may assume lighting arrangements and 
other parts are in proper working adjustment 

The following suggestions were helpful in obtaining good results: 

1. The instrument was kept in a room where all the lights could 
be extinguished at pleasura 

2. After the tubes containing the suspensions were in position the 
room was darkened completely for a few minutes to rest the eyes. 
Using the instrument directly after coming from a well-lighted room 
produced less accurate results. 

3. Both eyes were kept open in reading the instrument This 
was easily accomplished with a shaded eye-piece and produced less 
strain. 

4. It was found advisable not to make the adjustments too rapidly 
or too constantly in order to avoid inaccuracies due to eye-strain. The 
final adjustment was made only after relaxing the eyes for a few 
minutes. The ^es were used alternately: approximate adjustment 
was made with one eye, and the final always with the other. 

5. Headings were made both raising and lowering the plunger in 
the liquid. 
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QENESAIi OONSIDBBATIONS 



As has been stated, the nephelometer can be used only when the 
substance to be determined is in the form of a susp^ision, which is 
stable enough to allow readings in the nephelometer before floccula- 
tion occurs. The chief requisite for such precipitation is that the sub- 
stance be in a solution not stronger than 0.01 per cent Therefore, 
to apply the method to large amoimts of substance it is necessary only 
to dilute suitably. Clouds produced by 1 part of substance in 500,000 
of liquid, as is shown elsewhere, can also be determined. 

Since, therefore, the amount of substance seems immaterial, it is 
important to know whether the nature of the precipitate imposes any 
limitations on the method. 

1. Color. — If the precipitate is highly colored and remains in 
suspension, it is best determined colorimetrically ; if slightly colored, 
it is best determined nephelometrically. 

2. Form of Precipitate. — It must be colloidal in the form of a 
suspension. A large number of precipitates found in practical work 
are colloidal, a number are partly so, while some are so entirely 
crystalloid, such as barium sulphate, that they settle immediately. In 
work about to be published from this laboratory certain solutions of 
protective colloids have been used, such as ^g albumin and soluble 
starch, which cause crystalloids like barium sulphate and other partly 
colloidal precipitates to remain in suspension long enough for the 
application of this method. 

Thus, the use of the method has been extended to all classes of 
substances, and, since by careful work considerable accuracy can be 
obtained, the application promises to be general in the different 
branches of chemistry. 

It must be remembered that the method does not measure the 
physical properties of a solution like the polariscope and refractometer 
do, but depends upon the production of a cloud in a clear solution by 
means of a reagent or upon the increase of a cloud by means of a 
reagent, and therefore the method is based entirely upon chemical 
action. 

In dilute solutions errors due to contamination or side reactions 
with other substances are less apt to be introduced than in the stronger 
solutions used in gravimetric and volumetric work. Certain errors of 
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the gravimetric method^ such as the occlusion of water, mother liquor, 
or reagent, do not influence the results, because the standard is liable 
to the same occlusions, thus eliminating the errors. It is, for this 
reason, of the utmost importance that the standard be precipitated in 
the same manner as the unknown. 

As an illustration of the accuracy of readings obtained with our 
instrument the following data will suffice. Different solutions were 
put in an instrument and two observers took readings, which were not 
compared imtil the end of the series. The following is but one of 
many series giving like results : 

BMdings of Obaenrer A. RMuUngs of Obierver B. 
20.4} 20.6 

2«-M 26.7 

26.7 f 

16.r 15.0 

16.2 16.2 

16.0 15.0 

f 11.0 

"•^ {11.1 

16.7 16.7 

16.7 16.8 

17.0 17.0 

16.9 17.1 

As is well known, the consistency of the readings of one observer 
is more important than the agreement of two observers. 

That the instrument will detect 1 part of substance in 1,000,000 
of water is shown by the following figures obtained with a known 
casein solution: / 



SoIatloniis«dM 
•UBdaid "S." 


Mm. of 
"8." 


BifltUled water . 


..16.0.. 


DiBtiUed water . 


...15.0. 


Solution "A**.. 


...16.0. 


Solution "A".. 


...16.0. 



Solution used as 
unknown '*Y." 

, .One volume .0002 per cent, casein and one 

Tolume 3 i>er cent. sulphosaUcyUo acid . . . 
"A'* 
. .One volume .0001 per cent, casein and one 

volume 3 per cent, sulphosalicylic acid . . . 
"B" 
. . One volume .0001 per cent, casein and one 

volume 3 per cent, sulphosalicylic acid . . . 
. . One volume .0001 per cent, casein and one 

volume 3 per cent, sulphosalicylic acid . . . 



Mm. of 



1.5 



3.0 



24.0 



24.6 
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APPLICATIONS 

The value of the nephelometer has already been demonstrated in 
work upon milk^ bloody urine^ and potable water^ and also in the 
estimation of ferment action : in each case the rapidity of the method 
is very evident 

The determination of proteins (casein, globulin, and albumin) in 
milk has been accomplished in from twenty to thirty minutes with 
results comparable to those obtained with the official method, which 
requires from two to three days. The fat is removed from 6 Cc. of 
milk by shaking out with ether after the membrane around the 
globules of fat has been dissolved with a dilute solution of sodium 
hydroxide. A protein determination is then made by precipitatLog 
an aliquot portion of the aqueous solution with sulphosalicylic acid 
and comj^aring with a standard casein solution similarly prepared. A 
similar aliquot portion is then freed from casein by means of acetic 
acid according to the official method, and the filtrate precipitated with 
sulphosalicylic acid and compared as was the preceding solution. The 
difference between the two protein determinations is the amount of 
casein thrown down by acetic acid, or that obtained in the official 
method. In the casein-free filtrate the albumin and globulin are de- 
termined nephelometrically by means of salt solutions. 

Bloor's rapid method for the determination of fat in milk is based 
upon the light-reflecting power of a watery suspension of milk fat 
to a similar suspension of standard fat A colloidal solution is pro- 
duced by mixing an alcoholic solution of fat with distilled water, and 
a suspension is obtained by precipitating this colloidal solution with 
an electrolyte (usually HCl). The method required only a very 
small amount of milk, ordinarily 1 Cc., and for that reason should be 
of great value in working with human milk or with the millr of small 
animals. The time is not greater than that required for the rapid 
methods now in use. This same principle has been made the basis 
of a method for the determination of fat it), blood. 

According to Bloor, the usual method for the determination of 
fat in blood requires several hours and a considerable volume of blood, 
usually 25 Cc. ^^ A method was sought which would give satisfactory 
results in a shorter time and with a much smaller amount of blood — 
such as might be drawn frequently from a vein without changing the 
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normal metabolism — a method suitable for physiologic investigation 
on fat metabolism involving examination of the fat content of blood 
over a considerable period of tima** 

The determination may be completed in three-qnarters of an hour 
with 0.5 to 6 Cc. of bloody usually about 2 Cc. It has been found to 
be accurate within 5 per cent of the total f at^ the limits of accuracy 
of the Kichards instrument used. 

From Marriott we have the determination of acetone in blood. He 
says in part: By applying the nephelometer to the determination of 
acetone occurring as such or as diacetic acid, and also that obtained 
from the oxidation of j3-oxybutyric acid, it is possible to make a com- 
plete analysis using only 2 to 6 Cc. of blood. The precipitation of 
acetone is brought about by the addition of a silver-mercury-cyanide 
solution. The results obtained agree closely with those obtained by 
iodometric titration, in which iodoform was produced and identified 
microscopically. This method for the estimation of oxybutyric acid 
has the advantage over the usual methods, in that very much smaller 
quantities of j8-oxybutyric acid may be determined with accuracy. 

Purin bases occurring in the body (xanthin, hypoxanthin, guanin 
and adenin, and uric acid) can be determined nephelometrically by 
precipitation with anunoniacal silver nitrate and ammonium chloride; 
the separation of uric acid from the other purins being made by oxida- 
tion of the former with a suspension of manganese dioxida Phos- 
phates, also, in blood and urine may be determined by using uranium 
acetate as a precipitant, with a small amoimt of protective colloid. 
The results of the work upon the purin bases and phosphates, to- 
gether with work upon the determination of sulphates, are soon to be 
published from this laboratory. 

Bichards's work upon chlorides has made it evident that chlorides 
in the body fluids can be determined with the nephelometer, but the 
best conditions have not yet been worked out 

Albumin in the urine may be estimated by precipitation with 
sulphosalicylic acid, according to Spaeth.^ Thus, with the nephelom- 
eter the increase or decrease of albumin in urine may be easily 
followed quantitatively under various conditions of health or diet 

The nephelometer will be particularly useful in the examination 

'"Untenuohung dee Harnee/' p. 397. 
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of potable water.* Not only will it give flie original turbidity, but, 
upon the addition of suitable reag^its, proteins, nucleic acids, and 
similar substances may be estimated. 

In studying ferments a method is desirable whidi will reveal 
quickly and accurately any change in the activity of the ferment 
during the course of an investigation* 

A suitable protein for peptic digestion is edestin, owing to its 
solubility in weak hydrochloric acid solution. Casein is well adapted 
for tryptic digestion, owing to its solubility in weak alkali solution, 
and yeast nucleic acid in dilute solutions is similarly suited for the 
study of nucleases. 

In choosing these substrates the following points were considered : 

1. For the accurate standardization of these enzymes it is essential 
not only to have sensitive instrum^its to measure the rate of digestion, 
but also to have substrates which are easily digested by these ferments, 
so that the measurement of activity, like other speed estimations, will 
occupy as little time as possible. The object in view, of course, is 
to be able to determine the activity at any tima 

2. Casein and edestin may be useful in distinguishing trypsin 
from erepsin. Fischer and Abderhalden^ showed that trypsin di- 
gested not only edestin but proteins like casein as welL Dox,* on the 
other hand, seems to have been the first to prove that erepsin (of cer- 
tain moulds) was not capable of digesting edestin, while it digested 
casein with ease. The clinical usefulness of distinguishing between 
trypsin and erepsin when studying the functional activity of the pan- 
creas or the presence of abnormal enzymes in carcinomatous stomachs 
is sufficiently obvious. 

3. Casein, edestin, and yeast nucleic acid can be obtained fairly 
pure on the market 

Sodium chloride solution (1 volume of a saturated solution to 3 
volumes of water) was used for precipitating edestin, 3 per cent 
sulphosalicylic acid solution for casein, and .2 per cent albumin 
solution for nucleic acid. 

By using the nephelometer one can determine the amount of any 

'Preliminary note by P. A. Kober, read at the meeting of the American 
Chemical Society, Rochester, 1913. 

'' Zeitschrift f. physiolog. Ohem,, 60, 81 (1903). 
• Journal of Biolog. Che^., 6, 437 (1900). 
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undigested substance which is precipitated in the form of a suspension 
by these reagents^ and thus follow the digestion of edestin with pepsin, 
of casein with trypsin and erepsin, and yeast nucleic acid with 
nucleases, quantitatively. 

Sulphosalicylic acid does not precipitate amino acids, peptones, 
peptides, and urinary constituents under conditions given for 
nephelometry. Likewise, .2 per cent, albumin, the precipitant for 
nucleic acid, is not appreciably affected by most substances met with 
in physiologic work, and will easily detect 1 part of nucleic acid in 
1,000,000 of water. The estimation of phosphates and purins referred 
to previously will give us additional information in the study of 
nucleases. 

The application of the nephelometric method depends mostly on 
the working out of the precipitants, and it is believed that a large 
number of reagents are well adapted for this work. 

The nephelometer, although at present little known, is not a com- 
plicated instrument either as to construction or principle, and will 
permit an accuracy of from 0.2 to .3 per cent* While it would be an 
exaggeration to say that it is applicable to all quantitative work, it is 
evident that colloidal suspensions are very generally encoimtered, and, 
if colorless, must be estimated nephelometrically. This method, which 
is almost ultramicroscopic, is the only one available for the accurate 
quantitative determination of small amounts of material which give no 
delicate color reaction and are too minute to filter, but which are daily 
demanding our interest and attention. Microchemical analysis is of 
ever-increasing importance in medicine, as well as in other branches 
of chemistry, and the nephelometer promises to be a very valuable' 
asset in this work. 
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THE SYMPTOMATOLOGY AND TREATMENT OF 

THREE COMMON DISEASES OF THE VERMILION 

BORDER OF THE LIP 

BY RICHARD L. SUTTON, M.D. 

Kansas City, Missouri 



As oar knowledge and experience increase^ many cutaneous affec- 
tions which formerly were considered rare or unusual are found to be 
of comparatively frequent occurrence. Particularly is this true of 
disorders which give rise to little or no physical discomfort or de- 
torxDity, and concerning which medical advice is seldom sought 

Probably the most common disease affecting the mucous surface 
of the lips is the one first described by Fordyce (Jour. Cutan. Dis., 
1896, p. 413), in 1896, and now generally known as "Fordyce^s 
disease.'' 

The following case is a typical example: L. R, male, pharmacist, 
married, aged 62. Referred by Dr. W. J. Frick, of this city. The 
patient sought advice concerning a small, pedimculated fibroma 
which was located on the mucous surface of the mouth, just posterior 
to the right commissura In addition to the fibroma, the buccal 
mucous membrane was the seat of nxunerous small, closely aggr^ated, 
very slightly elevated, whitish-yellow tumors, which varied from a 
pin-point to a millet seed in size, and gave rise to no subjective symp- 
toms whatever. The majority of the lesions were located on the 
inner surface of the cheeks, along the interdental line, but the mucous 
surface of the lower lip, including the vermilion border, also was 
affected. At various times three pieces of tissue were excised for 
laboratory study. Two of the specimens were mounted in paraffin, 
sectioned serially, and stained by the usual methods. The third was 
cut in a freezing microtome and stained for fat All of the speci- 
mens contained well-developed sebaceous glands. In the first piece 
of tissue these appendages were confined to the subpapillary region, 
but in the other two well-defined groups of cells having the mor- 
pholc^c and tinctorial characteristics of sebaceous glandular sub- 
stance were found scattered through the prickle layer. In some in- 
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Btanoes indistinctly outlined collections of fat containing cells pro- 
jected downward into the corium in such a manner as to suggest the 
development of new glandular systems- The upper cells were flat- 
tened and granular^ the lower distended, plump, and filled with 
material which stained deeply with sudan ILL 

In the second and third specimens especial care was observed in 
sectioning, and the material cut exactly at right angles with the sur- 
face, in order to avoid the possibility of confusing the relative posi- 
tions of epidermis and glandular substance. Consequently there could 
be no mistake regarding the presence and location of the sebaceous 
cells in the epidermis. The glands are probably a late development 
of preexisting embryonal elements, as suggested by Audry {Monoid, 
f. prakt Dermat, 1899, xxix, p. 101). The papill» ware hyper- 
trophied, the lymph-spaces dilated, and the papillary vessels hyper- 
trophied, with some perivascular round-cell infiltration. While the 
lesions are always benign and do not even predispose to malignancy, 
their presence occasionally gives rise to discomfort or even pain, and 
the afOicted individual insists upon their removal. This can be ac- 
complished by excision, or, if the involved areas are not too extensive, 
by destruction with the electric needle, caustics, or the actual cautery. 
Sometimes very satisfactory results follow repeated and thorough 
freezing with Pusey's carbon dioxide snow. 

A less frequent, yet comparatively common, disorder of the labial 
borders is one described by Volkmann ( Virchow's Arch. f. path. Anai., 
1870, i, p. 142), in 1S70, and by him named " cheilitis glandularis 
apostematosa." 

The following case is a characteristic example: J. H., niale> 
bachelor, ranchman, aged 46. Since boyhood the patient had suf- 
fered from adenoids and hypertrophied tonsils, with resulting nasal 
and pharyngeal catarrh. Ever since he could recollect, his lower 
lip had been thicker and more protuberant than normal, and the 
margin had frequently be^i covered with thick, whitish, tenacious 
mucus. 

On examination the patient was found to be a typical '^ mouth 
breather,'^ with pinched nostrils, a deformed palatine arch, and dark, 
congested buccal mucosa. The lower lip was heavy and everted, and 
scattered along the vermilion border were a number of minute, roimd 
or oval, craterif orm orifices. When the lip was compressed between 
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the fingers abundant quantities of sticky mucus exuded from the 
openings, and the walls of the ducts could be felt extending down- 
ward, far into the corium. Bj careful manipulation a slender, 
blunt-ended probe could be pushed into the larger canals for a distance 
of 1 Cm. or more, with no resulting pain or hemorrhage. 

For microscopic study two of the lesions were removed, under 
cocaine, by means of a sharp cutaneous punch. The corneous and 
granular strata were unchanged. The prickle layer was increased 
in thickness, and (Edematous throughout The rete mucosum was 
normal. The papill«e in the vicinity of the lesions were hypertrophied. 
The most striking changes were those affecting the mucous glands and 
ducts. The canals were enormously dilated, being from six to ten 
times wider than usual, and the walls were much thickened. The 
terminal ducts were increased in number and greatly increased in 
calibre. 

There was some glandular hypertrophy, but the changes here were 
relatively less than in the ducts. The cells were both mucous and 
serous in character, and in an active state of secretion. There were 
few signs of inflammation in either the skin or the appendages. The 
corial vessels were hypertrophied, as might have been expected, but in 
none of the sections was cellular infiltration or other suggestive dermal 
change a conspicuous feature. 

A considerable measure of improvement can be secured in these 
cases by the cautious use of the X-ray, but, inasmuch as the condition 
is a congenital adenomatous one, excision is the best plan. This is 
most readily accomplished by means of a small Keyes cutaneous 
punch, the resulting woimds generally healing readily and without 
incident A disorder of the lips which was probably described first 
by Eayer (cited by Crocker, Dis. of the Shin, Philadelphia, 1908, i, 
p. 413), under the title of " pityriasis des levres," and later by Besnier 
(Besnier-Doyon's translation of Kaposi's Lehrbuch d. Hautkrank- 
heiten, Paris, 1891, i, p. 664) as " eczema exfoliant des levres," has 
become familiar in recent years through the contributions of Stel- 
wagon (Jour. Cutan. Dis., 1900, p. 268; Ibid., 1904, p. 351), who 
has suggested for it the now generally accepted designation of 
" cheilitis exfoliativa." The condition is a fairly frequent one in 
the Middle West. 

The following case, recently referred to me by Dr. Harrison B. 
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Savage, of Galena, Kansas, is a representative one: F. J., school 
teacher, female, single, aged 19. For several years the patient had 
be^i troubled with seborrhoeic dermatitis of the scalp and an acne 
vulgaris which involved the face, back, and chest The disorder from 
which relief was sought had been present since puberty, and involved 
only the vermilion border of the lower lip. Hie part was usually 
swollen, and the affected area covered with thin, dry, ti^tly adherent 
crusts. Occasionally the corneous flakes peeled off, leaving a smooth, 
glazed, exceedingly sensitive surface. The exfoliative process could 
be hastened by the application of cold cream and other unctuous sub- 
stances, but the scales invariably returned in the course of a few days. 
Permission to perform a biopsy was refused, but in a previous and 
equally typical case sevwal bits of tissue were excis^ for laboratory 
study. The corneous stratum was thickened, and many of the cells 
still retained their nuclei, which were slender and spindle^haped, 
with the long axes parallel with the surface of the skin. The 
granular layer persisted, but the individual cells stained poorly and 
unevenly. There was decided acanthosis, and some minor changes 
in the rete cells. The papillse were swollen and the intrapapillary 
vessels dilated. There was some perivascular infiltration throughout 
the corium. Considerable numbers of plasma cells were present No 
giant cells were found. The elastic tissue was but little affected. The 
histopathologic picture was that of a chronic inflammatory process 
of the skin, with resulting hyperkeratosis. 

A wholly successful plan of treatment for cheilitis exfoliativa has 
yet to be devised. An occasional painting with trichloracetic acid, 
having first protected the contiguous mucous surface with an ab- 
sorbent cotton dam, is usually benefijciaL The caustic is allowed to 
remain in contact with the skin for only a few moments, and then 
thoroughly washed off with water (Davis). Stelwagon has found 
lactic acid, in gradually increasing strengths, valuable. In my ex- 
perience, the best results have followed rontgenodierapy, but I must 
acknowledge that even this method is far from infallible. The oon- 
dition can be greatly -ameliorated by the daily use of a phenol (1 per 
cent), salicylic acid (1 per cent), and rose water ointment com- 
bination. The presence of this disorder, particularly in an aggra- 
vated form, undoubtedly predisposes to Hie development of epi- 
thelioma, and for this reason the condition should never be n^lected. 
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Fio. 7. 




Cheilitis exfoliativa, showing hyperkeratosis*, with exfoliation, acanthosis, 
papillary hypertrophy, and cellular infiltrate in upper corium (moderate 
magnification). 
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SOME PRACTICAL POINTS ON THE THERAPEUTIC 
APPLICATION OF STATIC ELECTRICITY 

BY FRANCIS B. BISHOP, M.D. 
Waahington, D. C. 



Many of the older methods of static application which have been 
f onnd therapeutically valuable in the past are of course of equal value 
to-day. Newer methods of static application^ while they have in no 
sense vitiated the old and well-established methods, have added value 
to the application of static electricity, and have made the use of this 
agent not only possible but preferable to any other and all other means 
of treatment in certain cases that were not amenable to treatment by 
the older methods. 

Our knowledge of the physiologic and therapeutic properties of 
static electricity is largely empirical; and, as we advance along this 
line of study, it is well that we try to consider, so far as it is possible, 
the physical and chemical properties of the agents that we are using. 
It is well, also, that we try to understand the nature of the tissues of 
the body that we are to treat, together with their physical and chemical 
properties and their action under the varying degrees of stimulation 
by static electricity. 

Static electricity as supplied by our office machines is, as we know, 
of very high potential and of low amperage. It is capable of a high 
degree of concentration and great diffusion ; its power of penetration 
is also very great, so much so that it passes readily through material 
that will completely insulate currents of low potential It will pass 
through glass under favorable conditions, and even dry air will not 
completely stop its passage. 

The human body must be considered as a compound conductor. 
It is composed of tissues that offer all degrees of resistance, from the 
dry skin, whose resistance is very high, to the liquids of the body, whidi 
are good electrical conductors. Intermediate or between these there 
exist the solid tissues, varying in degree of resistance according to 
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their structura When Qraham discovered that the tiflsues of the 
body were composed of colloids and crystalloidB, a fact was established 
upon which to work out many experiments in physical chemistry and 
electro-physiology, and which opened up to us a broad field for electro- 
therapeutic research. 

In the present state of our knowledge we are not prepared to say 
just what action is produced upon the crystalloids of the body (espe- 
cially those crystalloids which are classified as electrolytes) by the 
passage of static electricity through the tissues. Experiment teaches 
us that the chemic action is very slight except under certain favorable 
conditions. What the physical or mechanical actions are upon the 
electrolytes it is not easy to determine; however, it would seem that 
the body electrolytes act only as a means of easy conduction for the 
static currents to the more resistrog structures that compose muscle, 
nerve, and glandular tissues, and which, in a large measure, are 
classified as colloids. Where there is but little resistance to the flow 
of a current there is, of course, but little work accomplished in the 
circuit Hence, we are justified in the belief that nearly if not all 
physiologic and therapeutic effects that are produced by the action 
of static electricity are produced by its action upon the large resisting 
molecules of the colloid tissues. 

<< In the living animal we have to deal with complex mixtures 
of crystalloids and colloids, between which there exist relations so 
varied that they are in part still incapable of investigation. Connected 
with the uninterrupted vital activity of the cell, the anabolism and 
catabolism of its substance, is the conversion of crystalloids into 
colloids and colloids into crystalloids." ^ 

The living substance protoplasm, the protoplasm of all cells, is 
classified as colloidal material, and is highly susceptible to all forms 
of stimulation, and especially so to stimulation by all qualities of the 
electric current It has long ago been discovered that ^^ weak cui^ 
r^its stimulate the movements of protoplasmic cells, while strong 
currents cause the cells to assume a spherical form and to become 
motionless." * 

In our investigations — ^physiologic, pathologic, and therapeu- 
tic — of the effects produced upon the human body or parts thereof, 

1 " Physical Chemistry in the Science of Medicine," Paulin. 
•''Kirke'8 Handbook of Physiology." 
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we can in no sense eliminate the protoplasmic cells. Inasmuch as we 
are unable to subject the living protoplasm to physical and ch^nical 
experimentation^ we must select some form of proteid substance that 
will give us some idea of the action of the current upon this material 
and the reaction of the colloidal substance under such stimulation. 

Under the older methods of unipolar application of the static 
current it was quite difficult, if not impossible, to conduct experiments 
with any degree of accuracy. However, by the application of the 
bi-polar methods (such as I have described on several occasions, and 
which I have used for fifteen years) it becomes easily possible to make 
quite accurate experiments. We are able carefully to note the polar 
action of the current when passing through an electrolyte and also 
while it is passing through colloidal substances. A brief description 
of the bi-polar current and its application, as well as some experiments 
made with it, will not be out of place here before taking up the question 
of therapeutics. 

When the sliding rods of a static machine are approximated for 
any length of time, the machine is apt to lose its charge, even when the 
machine is in motion. Here the internal resistance and external 
resistance are unequal^ and a loss of charge is the result The human 
body (when absolute contact is made by electrodes from the two sides 
of a static machine) offers so little resistance to the current that the 
result is practically the same as that resulting from the approximation 
of the sliding rods. In order to overcome this trouble and to make 
a bi-polar application of static electricity, we must introduce resistance 
in the outside circuit between the patient and one or both prime con* 
ductors. This may best be done by attaching the patient by conducting 
cords to ball electrodes and these in turn are brought as near the prime 
conductors as it is desired, thereby creating extra spark gaps of the 
length and capacity needed. The longer the extra spark gaps the 
greater will be the tension of the current. The shorter the extra spark 
gaps the greats will the amperage be. But, of course, the latter is 
small under the most favorable conditions, and is always greatest when 
the revolving plates are in rapid motion. The sliding rods are always 
fully separated in using the extra spark gaps except when a surging 
effect is advisable. Then they may be alternately separated and 
approximated as slowly or as rapidly as the occasion requires. 
Vol. in. Ser. 24—9 
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SXPESIMBNT NO. 1 

A clear glass tube of half -inch calibre and ten inches long was 
filled with egg albumen and tightly corked at each end. The corks 
had copper wire passing through them and penetrating two indies 
on each side into the albumen^ while the outer ends were looped to 
make contact with the cords from the extra spark gap balls. The 
distance between the poles inside the tube was six inches. The tube 
was placed in a horizontal position and as nearly level as possible, 
the air bubble being at or near the centre of the tube. The cords lead- 
ing from the balls forming Ike extra spark gaps were attached to the 
two loops of wire leading into the inside of the tube. The machine 
was set in motipn, three hundred revolutions per minute^ with the 
extra spark gaps open two inches on each side. Bubbles formed almost 
immediately at the n^ative pole^ while oxidation took place at the 
positive pole. Coagulation of the albumen commenced at the point 
of greatest resistance, under the bubble in the centre of the tube, and 
gradually spread, following the bubble as it was floated from one 
position to another. 

BXPEBIMENT NO. 2 

Same tube, same electrodes. Tube in vertical position. N^ative 
above. Extra spark gaps open one inch on each side. Coagulation 
began in five minutes, and was first noticed at a distance of about two 
inches from the negative pole, and gradually increased toward the posi- 
tive pole. After one hour's time the coagulum filled the tube. The 
clot was acutely cup-shaped on negative side, while the positive side 
was sharply convex. The reaction of the albumen to litmus paper 
tests before the experiments was neutral. All the albumen back of the 
points of electrodes on both sides was not coagulated, and gave an 
alkaline reaction to the litmus paper test after the experiment 

BXPBBIMBNT NO. 3 , 

Tube half-inch calibre, eighteen inches long, corked tightly at 
both ends, with wire contacts passed through the corks, projecting two 
inches inside tube at each end. The contents of this tube consisted 
of a solution of albumen, water, starch, and iodide of potassium. 
The albumen was diluted until it was filterable. The starch was 
boiled and filtered. The animal and vegetable colloids were mixed 
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Fig. 1. 





Double extra spark gaps. 



Fio. 2. 




Treating a neuritis of the median nerve. Here the negative electrode is placed over cervical and 
upper dorsal vertebrje. A positive ball electrode is held in the hand. 



Digitized by 



Google 



Fio. 3. 



Fio. 4. 




Patient with olive-tipped electrode in 
each ear, attached by rheophore to the 
extra spark-gap sliding rods as shown 
in Fig. 1. 



Current coming trom positive side of machine, the 
negative side not being grounded. Double extra spark 
gaps closed, as this is not a double extra spark-gap 
current. 



Fig. 5. 




Abdominal muscular massage produced by opening and closing sliding rods, causing appearance 
and disappearance of the two shunt sparks in the patient's circuit. 
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and the electrolyte composed of potassium iodide and water was added. 
The tube was filled with the mixture, placed in a vertical position, 
negative above and positive below, Eeaction of mixture faintly acid. 
The extra spark gaps were opened one inch. In a very few minutes, 
after the current started, flocculent masses passed up and down the 
tube, hydrogen bubbles collected around the negative pole, and could 
be seen passing freely up the tube and down, then back again to the 
negative pole. 

The flocculent particles of starch and coagulated albumen in 
passing up and down the tube gradually receded from the negative 
pole (perhaps by gravity). After one hour no particles were nearer 
than two inches to the n^ative pole, but gathered in great quantity 
around the positive, and were never still, always passing up and down 
the tube. The positive wire turned quite dark. The reaction to litmus 
paper at both ends of the tube was neutral, no electrolytic change 
being perceptible except the hydrogen bubbles and the darkening of 
wire at the positive sida 

EXPERIMENT NO. 4 

Now the machine was stopped. The spark gaps were shortened 
to about haK an inch and the machine set in motion again. In a 
very few minutes the iodide of starch began to collect around the posi- 
tive wire in great abundance. 

These experiments show us very clearly that, under favorable cir- 
cumstances, we do get some electrolytic action from the static current, 
especially so from the bi-polar application of this current They 
show us that colloidal material seems to be, by some process of selec- 
tion, especially acted on by the static current in its bi-polar action, 
whether it is associated with an electrolyte or in a simple colloidal 
state. They show us the physical and chemical differences between 
short spark gaps and long ones. They show us the concentrated 
action of the n^ative current which produces the cup-shaped clot and 
the diffusibility of the positive current which produces the pointed clot. 

The term " under favorable conditions ^' has been used several 
times in describing these experiments. These constitute : (1) A good 
working machine. (2) The tubes for experiment must be kept clean 
so that we may examine carefully the changes that take place on the 
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inside. (3) The atmosphere must be dry, as in a humid atmosphere 
the moisture gathers on the tube and much current passes on the outside 
instead of all of it passing through the material inside the tube. 

BZPSBnCBNT NO. 5 

Conducted on the 12th of May, 1914. The condition of the atmos- 
phere was not so favorable as it was in January of the same year, 
when the other experiments were made. The tube, eighteen inches 
long, half-inch calibre, was filled with (colloid) egg albumen. The 
spark gaps were opened on each side only half an inch. After twenty 
minutes, hydrogen bubbles b^gan to appear around the negative wire. 
Four inches from the end of this wire, bubbles (larger.than the hydro- 
gen bubbles on the wire) assembled along the side of the tube in the 
albumen, and after one hour's time they occupied a space two inches 
long. A cloudy appearance of the albumen extended back from these 
bubbles to one inch from the end of the negative wire ; from this point 
back to the cork, a distance of three inches, was clear albumen. On 
the positive side a thin transparent cloud filled the tube from the end 
of the positive wire inside to a distance of two and one-half inches, 
where it stopped abruptly. The positive wire was oxidized and thickly 
covered with a wrapping of densely coagulated albumen. From a 
point two and one-half inches from the end of the positive wire to the 
bubbles^ four inches from end of negative wire, the albumen was 
quite dear and showed no signs of having been acted on by the current 
The coagulum on the negative side appeared in transparent feathery 
clouds, and was altogether about six inches long. After one hour, 
the poles were reversed and the machine was allowed to run an hour 
longer; at the end of that time the condition of the albumen in the 
tube seemed to remain practically the same as before, except for the 
dense coating on what had been before the positive pole. This coating 
under the influence of the negative current was somewhat loosened 
and became less dense. At the end of this hour there were still many 
hydrogen bubbles surrounding what had been the negative but was now 
the positive pole. 

With these physical facts before us, we will endeavor to discuss 
the therapeutic bi-polar application of the static current and to show 
eiom? of the pxeaeur^ that hav^ boen useful i» our bauds. 
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The smaller the balls used to create the extra spark gaps and the 
smaller the static machine that is used the less irritating will be the 
treatment. 

Sliding rods of a six-plate static machine with extra spark gap 
balls (also sliding rods) attached to their rubber handles. The 
revolving plates of this machine are twenly-six inches in diameter. 
This outfit we find most useful in the treatment of certain cases of 
acute neuritis and also for treating the nose, eyes, and ears. 

An application (from the outfit described above) to an acute 
neuritis of the median nerve of the left arm. In these cases, short 
spark gaps are thrown in circuit The negative electrode may be 
either a strip of metal or a wet pad covering the vertebr© from the 
third cervical to the second dorsaL A ball electrode representing 
the positive pole may be held in the hand. We consider it better 
practice, however, to enclose the thumb, first, and middle fingers in 
a wrapping of soft lead foil and place the hand and arm in a com- 
fortable position. It is our custom in acute cases to give very mild 
currents. When the patients feel the slightest sensation of the cur- 
rent in the hand or neck the current is reduced until the sensation 
ceases. The treatment lasts from one-half hour to an hour. We have 
been very successful in the treatment of these cases by this method. 
Knowing the concentrating and penetrating properties of the n^a- 
tive current, we place that pole over the dense bony structure over- 
lying the deep-seated nerve centres, while the diffusible positive cur- 
rent is allowed to pass from the positive poles to the tender inflamed 
nerves lying in the soft tissues and nearer the surface. 

Pain is a manifestation of a molecular disturbance of the nerve 
cells, and may result as a consequence of bacterial invasion of their 
substance, or by the absorption of toxic material, ultra-microscopic, 
or as the result of traumatism. In either event, a shock has been 
sustained as a result (we may suggest) of over-stimulation. The 
cells have become motionless and rounded, metabolism is suspended, 
pain follows and keeps up the over-stimulation until d^eneration 
results. The remedy is to find the cause, if possible, and remove it. 
In any event, mild, gentle and continued soothing tonic treatment will 
often cause the cells gradually to resume their activity, relieve the 
pain, help the cells to eliminate the toxic material, and return to 
normal action. 
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Same outfit as in Fig. 7. With an olive-tipped electrode in 
each ear the patient is being treated for catarrhal deafness of fifte^i 
years* duration. She has been treated every day for two we^, alter- 
nating the poles from day to day. One day positive in right ear, the 
next day negative, and so on. The results in these cases while not 
brilliant have been good. 

Not an extra spark gap current. The use of this current for thera- 
peutic purposes, we believe, originated, as did the extra spark gap cur- 
rents, in this laboratory. Here the cut shows the extra spark gaps 
closed, by pushing the ball of the small sliding rod close against the 
brass ball next to the handle of the larger sliding rods to which it is 
fastened. The current is taken from the positive or from the nega- 
tive side, as your knowledge of the polar action of the two currents 
and your judgment suggest for the requirements of the case to be 
treated. A light rheophore is fastened to a glass vacuum nasal elec- 
trode, and this, in turn, is placed in position and the handle given the 
patient to hold. There is no contact from the opposite side of the 
machine either to the patient or to the earth. That side is left open. 
The large sliding rods are approximated and the machine is set in 
motion. The large sliding rods are then very carefully separated until 
the tube is fully aglow and the patient feels only a slight sensation. 
This treatment we have f oimd valuable as an auxiliary to the ear 
treatment in cases of catarrhal deafness as well as in cases of nasal 
(catarrh. 

Glass nasal electrodes are easily punctured by the extra spark 
gap current This does not seem to be the case with the larger bulb 
electrodes. 

The double extra spark gap current taken from a twelve-plate 
Holtz machine (plates thirty inches in diameter), with the large ball 
electrodes forming the extra spark gaps at the two prime conductors. 
Here the sliding rods are being closed and opened, causing the current 
in the patient's circuit alternately to disappear and appear. One elec- 
trode (consisting of lead foil) is placed over the lower dorsal and upper 
three lumbar vertebrae and represents the negative pole. A large 
electrode of the same material representing the positive pole is placed 
over the liver. This causes the current to charge and discharge 
through the tissues between the poles, alternately producing contrac- 
tion and relaxation of all the tissues between and near the poles. This 
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Double spark gap. The sliding rods should be closer together than shown in the cut, 
the strength of the current being proportional to the sise of gap between them. Treatment 
should be started with rods close together, and they should be gradually separated. 



Fia. 7. 




Application of double spark-gap current with vacuum tube, showing contraction of recti^uscle 



of abdomen. 
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current, both as a steady application when the spark gaps are fixed 
at a required distance and left in the one position, and when the 
sliding rods are approximated and withdrawn, causing a surging 
massage of the tissues, has been found valuable in those cases of 
gastro-intestinal stasis with torpid liver and relaxed abdominal walls. 
The treatment is painless and when used with caution to suit the case 
in hand (which nothing but good judgment can determine) the results 
are usually f avorabla Our experiments have proven to us the pene- 
trating qualities of this current, and its frictional activity on the 
colloid molecules in the presence of an electrolyte. 

Clinical experience teaches us that in the living tissues we get a 
therapeutic reaction to this current (when it is properly selected 
to suit the case), which assures us that disturbed metabolism is cor- 
rected and nature is often thereby aided to restore the normal physio- 
Ic^c functions to the weak and diseased tissues of the body. 

Shows what we have designated as the double spark gap in 
contra-distinction to the extra spark gaps. Here we have only one 
extra spark gap instead of two. Its chief use in our hands has been 
the treatment of certain localized areas with small hand electrodes 
of sponge and with the hammer-shaped glass bulb electrodes. The 
cut shows patient with small sponge electrode applied to the sterno- 
cleidomastoid muscla A sponge electrode at the back of the neck 
completes the circuit When the sliding rods are closed and opened 
a surging current is the result Contraction and relaxation of the 
muscle under the electrodes follow, with a gradual strengthening of 
this muscle. The patient is being treated for an inequality of the 
muscles on the two sides, which causes an uncomfortable sensation 
of a constant pull against this muscle. It is always best to b^in the 
use of this current with sliding rod balls close together and the double 
spark gap closed, both gaps being gradually opened until the desired 
contraction is obtained. If, for any cause, more violent contractions 
are required or desired, these can be obtained by the methods outlined 
abova We may also resort to the vacuum tube application of the 
double spark gap as shown in Fig. 7. 

Here the negative electrode in the form of a strip of soft metal is 
placed over the spine and connected to the prime conductor of that side 
of the machine, while a ball electrode in contact with the positive prime 
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conductor forms the spark gap on the positive side. This ball elec- 
trode is connected with a hammer-shaped vacuum tube, as shown in 
the cut (a metal target tube is best). The flat surface of the tube is 
placed upon the surface of the part to be treated (in the cut the abdo- 
men is selected). Both gaps, the one between the sliding rods and the 
one between the ball electrode and prime conductor, must be closed 
before the machine is started (if not, you are liable to give your patiait 
a severe shock, and shocks of all kinds should be avoided). When all 
is ready, gradually open a very little distance the sliding rods imtil 
the desired contraction results. Then open and close the other gap 
at such intervals as your judgmait suggests. A powerful surging 
contraction will result The str^igth of the contraction will dq>end 
upon the length of spark between tiie sliding rods. 

There is one thing that we who use static electricity to treat the sick 
should always remember: we are using an agent which is power- 
ful for good, and, alsoy one which may produce bad results, and produce 
them in such a way that we ourselves or the patient will never know 
that we have caused them. 

In the human body we are dealing with a very complex physical 
and chemical organism, composed of millions of little colloidal cells 
which are constantly at work and bathed constantly in the fluid electro- 
lytes. The physical and chemical changes constantly taking place 
between them, known as metabolism, is the process of waste and 
repair, synthesis and analysis, anabolism and catabolism. These posi- 
tive and negative changes taking place side by side in the cell go to 
make, when normally performed, what we call physiologic lifa 
So long as all the tissues of the body are normal and functionate in a 
normal manner the individual is in what is known as a state of 
healtii. In this state one may endure many hardships and many 
shodcs without serious injury. Unfortunately we do not get our 
patients while in a state of health. We get them when the physical 
and chemical properties or functions of many of the little protoplasmic 
masses of cells are suspended or changed ; while nature is making every 
effort possible to regulate them and put them in order again. If, at 
this time, our treatments are too vigorous or misapplied, we may 
hinder instead of help in the restoration process. The patient does 
not get better, or may even get worse, and we may often be the cause 
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without knowing it. If our treatments are well timed and suited 
to the case we may gently coax and tone these little cells into action 
and be a help instead of a hindrance to the efforts of nature, which 
our experience would lead us to believe is always pulling and striving 
in the direction of repair of tissue and restoration of function. Our 
motto has always been, better do too little and feel your way to security 
than to do too much and destroy at once the opportunity for success. 

We hope that this introduction of the use of the extra spark gap 
currents of static electricity may lead to a further study of the subject, 
and that those who may feel justified in using them may find as much 
or more satisfaction to themselves and benefits to their patients as has 
fallen to our good fortune to enjoy. 
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TREATMENT OF NEURITIS BY ELECTRICITY 

BY F. de KRAFT, M.D. 
New York aty 



In our last lecture, we spoke more particularly of the use of the 
sinusoidal current R S. McKenzie Wallis and Edwin Goodall have 
used the sinusoidal current in the bath, at a comfortable temperature; 
each bath lasting for 20 minutes. The 108 cases of insanity so treated 
were mostly cases of melancholia. Of these, 57.4 per cent recov- 
ered or showed mental improvement; a large proportion also showed 
increased weight 

Mr. Wallis concludes: 

(1) In the insane, the excretion of creatinine is generally sub- 
normaL 

(2) The sinusoidal bath tends to increase the creatinine in the 
urine. 

(3) The ordinary warm bath alone has little, if any, influence on 
the creatinine excreted. 

(4) The variations in volume of the urine excreted, and the great 
proneness to bacterial decomposition, seem to be characteristic of the 
insane. 

One of the cases, which we treated in this hospital by means of the 
sinusoidal current, was a woman who had become extremely stout 
She was one of the type of multiple, alcoholic neuritis. She could 
not move her arms upward nor sideward, and she could barely walk 
with a sort of shuffle. The result of the treatment, administered 
three times weekly for about six months, was restoration of the normal 
strength of arms and legs, improvement in her mental condition, and 
decided reduction in her adipose tissue. Indeed, her health was so 
far recovered that she was permitted to go to her home. 

Of all the various forms of electric currents which are of benefit 
in the treatment of neuritis, none exceeds the wave current in value^ 
when it is administered with a proper degree of care. The manner 
in which it is used is as follows : 
138 
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Seat the patient on an insulated platform. This platform should 
be about 5 feet in length, and 2 feet 4 inches in width, and should 
rest on glass 1^ about 10 inches long. Place this platform 3 feet 
away from the machine and the same distance from any surrounding 
objects (Fig. 1). 

The size and shape of the electrodes used will necessarily vary 
with the part to which they are to be applied. The material of these 
electrodes may be sheet lead or bottle^jap composition. This latter 
is a mixture of lead and tin, and is procurable in any thickness de- 
sired. It can be cut with shears to any size and shape required. 

Dr. Titus has used pure silver for several years. It also can be 
obtained in any thickness. Silver is, indeed, the best conducting 
material for electrical currents now available. The wave current also 
is more agreeable when applied with silver plates. 

Whatever its kind, the electrode is applied to the bare skin of the 
patient, care being taken that the electrode lies smoothly and evenly 
against the part being treated. Wherever possible, it should be 
held securely in place by means of a roller bandage, a pillow, a towel 
properly folded, or a hot-water bag. If the skin of the patient is dry, 
it is well to moisten it and the electrode with warm water. In some 
cases even wet the electrode with soap and water. 

Then the electrode is connected, by means of copper wire, to the 
positive prime conductor of the Holtz machine. The negative pole is 
grounded by means of a chain to a good earth connection. The sliding 
rods are pushed in, tmtil the terminal balls touch, and the machine 
may now be started (Fig. 2). 

It is necessary to have a motor of sufficient power to run the 
machine at the proper speed, and a good rheostat for controlling this 
speed. The patient should remove all metal ornaments, and women 
their hidr-pins particularly. 

As soon as the machine is running at suitable speed, we draw out 
the sliding rods until a spark of Sufficient length is passing. It is 
well to begin with a very short spark, in order to avoid giving needless 
pain ; after the current has been running a minute or two, the skin will 
be moistened as the result of the stimulation of the sweat glands be- 
neath the electrode. The part will also soon become more tolerant to 
the current (for reasons which will become apparent as we go on 
with the description of the physiological action of the wave current). 
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We may now increase the length of the spark. As soon as a 
spark of two or more inches in length is passing at the sliding rods, 
we notice that the patient's uplifted hair oscillates in unison with the 
rate of spark discharge at the sliding rods. There is also a ccmunotion 
imparted to the atmosphere for several feet around the patient 

Now let us analyze what is happening. The patient's body is 
being utilized as a capacity. It is being charged and discharged, 
from the positive side of the machine, by positive electricity only (the 
floor and sides of the room being charged and discharged from the 
n^ative side of the machine) at the time when each succeeding spark 
passes through the air between the terminal balls of the machine. 
This spark represents the end of each cycle of opposite charges and 
discharges. The equilibrium of the potential of the opposite polari- 
ties is visible to us by reason of this spark. 

The thickness and noise of the discharging spark is dependent upon 
the height of potential to which the opposing capacities have risen. 
This height of poteatial is dependent upon the size and shape of the 
terminal balls. The larger the ball, the higher the potential will rise 
before the equilibrium is established. With a very small ball the rise 
of potential will be very much less. These balls may be obtained 
in different sizes from ^ inch to 2^^ inches in diameter. They can 
be secured and removed, on and off, at the terminals of the sliding 
rods (Fig. 3). 

Every time a spark passes there is a commotion, not only in the 
air surrounding the patient, but also directly under the electrode, 
in the underlying and surrounding tissues. The higher the potential 
to which the patient's capacity has risen, the more extensive and the 
more energetic will be the resulting perturbation in the tissue. 

During the period in which the patient's body is charging, the 
current does not simply accumulate on the surface, but passes into the 
tissues beneath the electrode, and then gradually diffuses itself 
throughout the saline fluids of the body. The dry skin on the outside 
of the body presenting much greater resistance to the passage of the 
current, it is only fair to assume that the electricity will be conducted 
along the paths of least resistance. When the body is fully charged, 
and the equilibrium of the opposite potentials is again re-established 
by the passage of the spark at the sliding rods, the current rushes out 
again along the path where it entered. We have here, then, a true 
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Fig. 2. 




Brush discharge applied to a case of herpes aoster of the neck.'" * 
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make and break of a current of hi{^ potential and small quantity. 
The physiologic actions obtainable thereby obey all liie laws applica- 
ble to the galvanic cnrrent 

The most important effect of the wave current is contraction in all 
Ihe tissues, which can be made to contract in response to electrical 
currents. This contraction occurs at liie break of the current, during 
the passage of the sparks across the air gap between l^e terminals 
of the sliding rods. Each contraction is followed by a period of 
relaxation* The rapidity of the passage of the spark governs the rate 
of alternate contraction and relaxation. If too rapid, the tissues are 
thrown into a condition of tetanic contraction. It is desirable that 
not more than 300 sparks should pass per minute. The slower the rate 
of spai^ discharge, the more nearly will be approached the effects we 
referred to, when we were describing the action of the sinusoidal 
current 

This rhythmically alternate contraction and relaxation effects 
tissue drainage and an altered state of the circulation of blood and 
lymph. As a result, we have relief from venous stasis, and relief 
from irritation of the endings of the sensory end-organs of nerve 
fibres through removal of mechanical pressure. Muscular relaxation 
also follows from the same causes in previously contracted muscles. 

In employing the wave current for the relief and cure of neuritis, 
it is of the utmost importance that an electrode, of suitable size and 
shape, be applied at the exact spot where it will do most good. For 
instance, in neuritis of the brachial plexus, the greatest permanent 
benefit is obtainable by placing an electrode over the end of the 
shoulder in such a manner that it covers the scapular muscles, the 
point where the clavicle and scapula join, and the cervical portion of 
the brachial plexus. In this way, we affect the most important portion 
of the brachial nerves, the articulation of the shoulder joint, and the 
muscles that move this joint The numbness of the fingers, so often 
present in these cases, and the pain and stiffness in arm and shoulder, 
frequently disappear after a very few treatments. 

Many persons suffer from pain in the shoulder and arm as the 
result of chronic, passive congestion of the liver. They are usually 
told they have " neuritis." An application of the wave current, with 
the metal plate over the liver, will usually give instant relief. 

It is not at all uncommon to find an enlarged and tender prostate 
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in men who oome to us for intractable shoulder pains. In these cases 
it would be useless to apply the wave current to the shoulder. If, 
however, the wave current is applied, by means of a metal electrode in 
the rectum, against the prostate, the tenderness and swelling of this 
gland will disappear, and with it the pain in shoulder and arm. The 
reason for this would seem to be as follows. The prostate often harbors 
Ihe remnants of some previous infection, and serves as a centre of dis- 
tribution of microscopic organisms into distant parts. A sudden 
wrench of the shoulder, ordinarily a temporary source of discomfort, 
is sufficient to set up a low inflammatory, perhaps a congestive, con- 
dition in those whose prostate harbors disease-bearing bacteria. 

Hilton, in his book on " Eest and Pain,'' calls attention to an 
important point which may often help us formulate an intelligent 
and successful plan of treatment in neuritis, not only of the brachial 
plexus, but also in sciatica. He states it Ihus: ^' The same trunks of 
nerves, whose branches supply the groups of muscles moving a joint, 
furnish also a distribution of nerves to the skin over the insertions 
of the same muscles ; and, what at this moment more especially merits 
our attention, the interior of the joint receives its nerves from the 
same source." 

The application of the wave current with the metal plate over the 
shoulder, in the manner previouriy detailed, would make it possible 
for us to gain all of the physiologic actions of the wave current on 
the joint itself and on the sensory and motor nerves. The rationale 
of the method is appar^it Many persons suffering from brachial 
neuritis suffer from irregular forms of gout, from deficient elimina- 
tion, and from so-called rheumatic conditions. 

The use of high frequency currents in these cases fulfils certain 
definite indications. By means of the glass vacuum electrode attached 
to the Oudin, we can quickly produce a prolonged hyperaemia of the 
skin. If we watch a glass vacuum electrode, fully excited by an Oudin 
current from a transformer, we will be struck by the similarity of the* 
cathode stream, within the tube, to the static brush discharga 

Hundreds of very fine sparks strike the skin at the point of its 
contact with the glass electrode. As the direct result of these sparks, 
we get the secondary hypersemia. And, as a further result of the 
extremely rapid vibratory effect imparted to the tissues by this hypo- 
tensial current, we have a more or less complete arrest of the pain 
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impulfla A prolonged application produces an altered state of the 
circulation of the part, resulting in removal of venous stasis. 

The bipolar d'Arsonval current (Diathermy, or Thermopenetra- 
tion) may be used to advantage in brachial neuritis. The method 
of procedure employed is the use of a large indifferent metal plate 
attached to one side of Ihe d'Arsonval spiral and applied to the 
dorsal spine. The other, a smaller electrode, is the active electrode. 
This is attached to the olher end of the d'Arsonval spiral Kow 
apply the active electrode to each painful spot in turn, wanning it 
thoroughly, until the entire shoulder is warm and free from pain. 
This method produces, as a direct result of the warmth introduced, 
an intensification of the flow of blood and lymph. This is attended 
by no electrolytic effect The relief of pain follows and is the result 
of this impartation of warmth into the tissues, which is accomplished 
without the expenditure of any of Ihe patient's stored-up eaiergy. 
The extremely rapid rate of the oscillations rushing through the 
tissues also has a pain-relieving effect 

It is important to remember (though the patient's sensation is 
usually a good guide by which to measurCj in a degree, the effect 
of the current) that it is necessary to use great care over areas likely to 
be ansesthetic, or whose sensation to heat and cold may be altered. This 
is particularly to be borne in mind when employing the diathermic 
method for the relief of the lightning pains of tabes. The ansDsthetic 
condition of the skin, together with the lowered reflex activity, may 
easily lead to an overdose, and a resultant bum. Such bums are apt 
to be deep and to heal slowly. 

Practically all that we have said about the treatment of brachial 
neuritis is applicable to the treatment of sciatica. In using the wave 
current, we apply the metal plate over the sciatic notch. 

William Bruce, in his book, ^' Sciatica," calls attention to the 
very frequent (in his estimation, constant) occurrence of articular 
changes in the hip-joint of the leg affected. He bases his opinion on 
the result of an analysis of 676 cases during a period of 23 years. 
The wave current over the sciatic notch has resulted in the cure of so 
many cases of sciatica, and the uniformity of ^e results obtained 
by many different men has been so constant, that it would appear 
to be the method that should be pursued by alL 
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When we remember the physiologic effects of this current, we can 
readily understand how the disappearance of the muscular spasm 
of the pyriformis and other muscles would be coincident with the 
altered condition of the joint 

There are, however, some cases that do not yield to the application 
of the wave current over the sciatic notch. In these, other elements 
enter into Ihe etiology of the trouble. While gout and rheumatic 
conditions are a predominating factor in sciatica, we also find a his- 
tory of a remote strain, either involving the hip-joint or even an actual 
stretching of the nerve. 

Again, there may be sciatica as the result of bruising of the sacral 
plexus by the forceps during labor. Prolonged sitting on a small 
seat as a shoemaker's or coachman's seat ; constrained position for long 
hours, as in drivers of motor cars, may be productive of a peculiarly 
obstinate form of sciatica. 

Syphilitic disease of the nerve is not so very unconmion. Sciatica 
may follow fracture of the femur or occur as the result of scar tissue. 
To this group belong the ischialgias which we find after amputation. 
Necrosis of the tibia may be productive of sciatica years after a seques- 
trum has been removed. Gonorrhoeal rheumatism of the hip-joint may 
give rise to sciatica. In these latter cases, the diathermic method is 
valuable. To practise Ihis, we place an indifferent metal plate elec- 
trode, size 10 X 12 inches (and attached to one end of the d'Arsonval 
spiral), over the gluteal r^on, and apply a smaller active electrode 
(attached to the other end of the d'Arsonval spiral) to the front of the 
thigh. We use just enough current thoroughly to heat the skin, 
beneath Ihe active electrode, to the point of greatest tolerance. Then 
apply this active electrode in like manner to another spot and so 
continue xmtil every bit of skin surface has been thoroughly heated. 
Our aim is to heat Ihe joint from different angles. The bipolar 
d'Arsonval current passes through the tissues in a perfectly straight 
Kne. If we warm Ihe joint from different sides, Ihese lines of heat 
vTill meet in the interior of the joint, so that it is possible to raise 
the heat in the interior of the joint to a very high point As the 
result of Ihis heating we kill the gonococci and check their toxins. 

There is an element of danger attached to this method. We may 
succeed, if we are not careful, in damaging the joint, though the 
outer skin has reached only a state of comfortable warmtL It is well 
Vol. in. 8er. 24-10 
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to bear this fact in mind whenever we dialhermatize a joint from 
many sidea. 

Occasionally we see cases of sciatica which are true nearitis of 
peripheral origin; sometimes of rheumatic, and again of obscure 
origin. Such a case came under the writer's care, about seven years 
ago, in the person of an engineer, aged 54 years. This man had 
been working in a damp place and was frequently wet to the skin for 
hours. His hours of labor were long and his work excessively hard. 
After years of this exposure, he contracted a neuritis of the anterior 
tibial nerve. This travelled rapidly upward. He went to a hospital, 
where he remained for four months. Many methods -were tried to 
relieve him of the intolerable pain, among them the ^^ baking " method. 
Nothing eased his sufFering. His leg and thi^ became greatly 
emaciated. He left the hospital and was brought to my office. The 
atrophied muscles showed electrical changes of a quantitative and 
qualitative kind. There were areas of ansesthesia and areas of hyper- 
lesthesia. We applied the high-candle power light with a view to 
warming the atrophied muscles and inflamed nerves, and to flushing 
the blood-vessels to the limit 

Following Ihe light, we applied the glass vacuum electrode at- 
tached to the Oudin from a coil. Our object Was to stimulate the 
skin reflexes, and through them the vasomotor nerves. His leg became 
warm in fifteen minutes after we began treatment We then applied 
the blue pencil brush discharge all over the bare skin of the 1^. The 
entire treatment consumed about an hour. He went home free from 
pain. A daily repetition of this plan of treatment for two weeks re- 
stored him to complete health. There has never been a repetition of 
the neuritis in his casa 

Previous to his attack, this man had never suffered from any 
serious illness. Great care had been tak^i to arrive at an accurate 
diagnosis. There was no doubt of his trouble being a true case of 
neuritis. He presented a typical glossy skin and atrophied hair fol- 
licles. His leg had been cold for months. Not even the " baking " 
process had warmed it, though a fever was brought about after one of 
these ^^ bakings,'' which could not be checked for many days. 

The use of the galvanic current in sciatica has been attended with 
a full measure of success. Many acute cases are cured in three or 
four treatments. The best method of application is to place the posi- 
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tive electrode over the sciatic notch and the n^ative pole to the foot 
For the positive electrode, it is well to use as large an electrode as will 
amply cover the sciatic notch (abont 3x4 inches). For the n^ative 
electrode, we use a foot basin filled with warm water. It is well to 
begin with a weak current, about 5 milliamperes, and gradually in- 
crease it to about 20 milliamperes. Too strong a current, at the begin- 
ning of the treatment, may aggravate the trouble. Later, as our patient 
improves, we may increase the current strength to 30 or even 40 
milliamperes. The duration of the treatment should be about 15 
minutes at the b^hming; gradually lengthen to 30 minutes. This 
should be repeated at first daily. As improvement occurs, the intervals 
between treatments should be lengthened. 

The f aradic current should be scrupulously avoided in all cases 
of true neuritis. It is very apt to aggravate a case. Yet to every rule 
there is likely to be an exception. Among my early triumphs was a 
case of sciatica in a shoemaker. This man had suffered for months. 
He had tried many remedies — ^the hypodermic injection of morphine 
and atropine, the hot flat iron, static sparks, and the galvanic current 
Every time the galvanic current was applied to his nerve he became 
worse. Ko internal medicine had the slightest effect We applied, 
to his perineum, a large sponge electrode^ attached to one side of a 
long wire secondary induction coil ; and applied to his spine, by the 
labile method, the other electrode, which was also covered with a large 
sponge. The man improved at once, and was well after a very few 
treatments. 

This man's sciatica was the result of the constant pressure exerted 
upon the nerve by sitting on a hard, old-fashioned shoemaker's bench. 
While the method employed did not submit the sciatic nerve to 
direct stimulation, yet it doubtless helped restore the normal tone of 
liie vascular supply of the nerve centres at the spine. In this way, 
the pathologic process, which had resulted from the prolonged com- 
pression of the nerve and its sheath, was removed. 

Among other forms of neuritis, which come to the electrotherapeu- 
tist quite frequently, is peripheral facial palsy. In these cases, it is 
unwise to test too arduously for the reaction of d^eneration. Ke- 
peated contraction of the muscles soon tires them. The fatigue thus 
induced deprives the paralyzed muscles of much of their vitality. 
This is particularly true of the f aradic Current It must never be 
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used until every trace of active congeBtion or inflammation has sub- 
sided. The diathermic method, using a large metal plate electrode 
on Ihe face and a very large indifferent electrode on the spine, has 
been the most successful one we have ever used. 

We should employ just enough current gently to v^rarm the face. If 
this is used early, it will remove the venous congestion and keep up the 
arterial blood flow in the paralyzed muscles, thus helping to maintain 
their nutrition and prevent the retrograde changes in the muscles, 
which result from the interference with the nerve supply. 

The rousing of normal circulation of blood and lymph, as the re- 
sult of the vivifying warmth of the diathermic current, cuts short 
the inflammation of the nerve. It is early in a case of facial palsy 
Ihat measures based upon sound reasoning have a chance to prove their 
merit, before injudicious attempts at treatment have been made and 
before permanent damage to nerve and muscle has occurred. 

The wave current may also be used, but should be employed with 
a proper understanding of its physiologic actions. It must be used 
mildly, and care must be exercised that the contractions of neighboring 
muscles (those of the neck, for instance) be not forcible enough to 
shake the head. 

We spoke of the resemblance of herpes zoster to neuritis. If a 
case comes to us early, we can do much to relieve the distressing 
pain and can usually shorten the course of the disease by employing 
the diathermic method. 

The method of procedure is as follows : A metal plate, 8 by 10 
inches in size, is placed over the site of origin of the nerve or group 
of nerves affected, and then attached to one side of the d'Arsonval 
spiral. Another metal plate, large enough to cover the peripheral 
area of the distribution of the affected nerves, is applied and attached 
to the other side of the d'Arsonval spiral. Current enough gently to 
warm the parts beneath, about 1000 to 1800 milliampSres, is allowed 
to pass for fifteen to twenty minutes. It is best to apply the metal 
plates directly to the bare skin and to begin with very little current, 
about 500 milliampSres. In this manner the current will find its 
way gradually and eivenly throu^ the tissues. The skin will also 
become slightly moist, much in the manner we noted when speaking 
of the wave current. 

I would caution against the practice advised by European authors. 
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This practice is to cover the electrode with some material which is 
previously moistened. The objection is this. When the current is 
turned on sufficiently strong to produce a quick heat, this moisture 
becomes warm and may easily be converted into steam. Blisters 
can thus be produced. 

The moisture which is produced as the result of the stimulation 
of the sweat-glands has never been objectionable. The reason for 
this seems evident The sweatrglands^ being thoroughly aroused, are 
widely open, thus favoring the easy entrance of the current This 
moisture is constantly and naturally reproduced as it is used up. At 
the same time, the warming effect of the current results in the widest 
possible dilatation of the capillaries. The activity of the circulation 
beneath the electrode is greatly accentuated. The cooler blood stream 
tends to keep the skin cool at first, and, later on, prevents too great a 
heating of the part 

We should also bear in nund the importance of current density. 
If we employ a pair of metal disk electrodes, size 1^ inches in 
diameter, a current of from 300 to 600 milliampSres is not bearable 
for more than two or three minutes; whereas the same amount of 
current, employed with metal plate electrodes size 6 by 8 inches, will 
feel pleasant for ten or fifteen minutes. ^ 

The diathermic method is to be followed by the application of the 
blue-pencil brush discharge for fifteen or twenty minutes. We have 
frequently aborted an attads in two or three treatments. 

When, however, the disease has lasted for weeks and mondis be- 
fore Ihe case is presented, the problem becomes a much more difficult 
one. Such patients often suffer very severe pain both day and night 
The skin, where the herpetic patches first made their appearance, will 
be found greatly changed. It is usually thickened considerably. 
Similar changes must also occur in the sheaths of the affected nerves 
and their roots, for we find the nerve-trunks tender to pressure. 

The application of the high candle-power light, while helpful in 
Ihe early stage, is of little or no value now. It will, however, so redden 
the skin as to bring distinctly to view the site and extent of the old 
herpetic patches, outline their contour, and give us a better idea of 
the degree of infiltration that has taken place. 

Under these circumstances, the following plan of treatment is the 
one which has yielded the best results : We saturate sixteen layers of 
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Buigical gauze (made into a pad ali^tly larger than the electrode 
whidi we wish to employ) with a soluticm of sodium salicylate, attach 
the electrode^ bo padded, to Ihe negative pole of the galvanic current, 
and place it over the peripheral distribution of the affected nerves. 

A similar pad of gauze is saturated with quinine muriate solution 
for the positive dectrode. The positive pole is applied to that part of 
the spine wh^fQ the affected nerves have their origin. 

The amount of current strength employed will vary with the size 
of the electrode. The question here is again one of current density. 
The weakest current that will do the work is the one to use. Although 
a current that feels comfortable at the beginning is ^nployed, we 
must still give proper attention to sudi details as the even application 
to the skin of the electrode and the underlying gauze, and the recogni- 
tion of every slight skin abrasion or scratch, etc. ; for neglect of these 
details may easily lead to the production of a bum — a galvanic sore^ 
painful and slow to heaL 

A mild currant for thirty minutes will give great relief and avoid 
the danger referred to. It has been our experience that the mildest 
galvanic current will be beneficial in neuritis, whereas one only 
slightly stronger will aggravate the trouble. 

A number of cases of true neuritis of the brachial plexus came 
under our observation many years ago at the German Poliklinik. 
One milliampdre of current applied with the usual spcmge electrodes, 
one at the neck, ^e other to the inside of ^e arm just above &e elbow, 
served to alleviate the pain and help nutrition of muscles, slan, etc. 
One day an assistant concluded a strcoger current would be better. 
He used five milliamperes. The patient at once became worse. 

These mild curraits employed in the manner described will drive 
in the salicylic ion and the quinine ion and vnll help to remove the 
infiltration in the skin* 

Technic, attention to ^e minutest detail, is nowhere, not even in 
surgery, of more importance than in the application of electricity. 
This technic cannot always be described in mere words. It can be 
mastered by long and patient attention to the minutest detail under 
the guidance of one who is proficient^ or by dose analysis of one's 
own mistakes and successes. 

Whenever we are using the galvanic current for the purpose of 
ionic medication we should be careful to have the skin to which the 
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electrodes are to be applied surgically clean. The gauze should 
never be used twice ; it shotdd be sterile. 

There are few disorders that have resisted our efforts more than 
tic douloureux. The X-ray has frequently been successful in check- 
ing the paroxysms; so have other measures^ such as the internal 
administration of aconitia^ etc 

The great majority of cases to tic douloureux have found some re- 
lief, temporarily, by means of the various measures employed, only 
to relapse again into their former pitiful condition. We know a man 
who had his gasserian ganglion cut by a most skilful surgeon. Gradu- 
ally other nerves were excised^ all his teeth were removed, and still 
he had the most frightful paroxysms. 

In these cases the salicylic ionization has been the means of 
greatly benefiting a number of hopeless cases. We place the positive 
electrode over the cervical vertebra and the negative electrode over 
the peripheral distribution of the nerves. The salicylate of sodium 
solution is placed xmder the negative pole and the quinine muriate 
solution under the positive pole^ foUowiog the method previously 
described. 
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THE VALUE OP ELECTROTHERAPY IN MENTAL AND 
NERVOUS CONDITIONS 

BY JAMBS P. KELLBHER, M.D. 

Assistant Phymdan, Manhattan State Hospital, Ward's Island, New York City 



Among the foremost authorities in neurology and psychiatry there 
are conflicting ideas as to the value of electrotherapy and other phy- 
sical therapeutic measures. In the textbooks on these subjects one 
is able to find little or no favorable oonmient; some authors do not 
refer to the subject, and others condemn its usa Some advocate a 
trial in certain conditions — ^that it may be useful When, however, 
one considers carefully the various types of electric currents which 
may be employed, the various inodalities of each, and the variety 
of physiologic action one is able to produce, the practical and effi- 
cient results that are to be obtained with proper selection of modali- 
ties to meet the action demanded, the pleasant and agreeable methods 
of administration, it seems that the entire subject is of more impor- 
tance and deserving of more consideration in aiding the many nervous 
and mental states than has generally been admitted. The employment 
of electrotherapy here at the hospital has been productive of results 
which impressed upon me a very favorable attitude regarding its value 
and beneficial influence upon conditions met with in the patients. 

While heredity, general make-up, psychic trauma, conflicts, etc, 
are known to be each a factor in various abnormal and nervous con- 
ditions, it is a failure in the physicial state as an external factor which 
plays such an important and many times principal role in the develop- 
ment of the disorders. The physical state is again further impaired 
during the course of the disorder. General disturbances arise, in- 
cluding inhibition in functions, involving the nervous, glandular and 
muscular system, so frequently observed in many depressive states. 
Exhaustive conditions develop, the result of toxaemia or prolonged 
excitements, etc. In these and the many other disorders of the physical 
152 
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state electrotherapy is of valua While the various currents are 
adapted to definite pathologic conditions and are employed with the 
idea of a definite physiologic result, there is a distinctly favorable 
psychic impression created many times, and confidence is established, 
this being in the nature of suggestion, which has a very beneficial 
action. 

Let us consider briefly the currents, with some of their modalities 
and physiologic action : 

The static current is the oldest. This form of current has prob- 
ably been used more indiscriminately, and with less regard to local 
or general physiologic effect, than any other. The use of the 
static current is dependent upon the fact that all bodies have a definite 
potential or a capacity for electrical charge. Static electricity has the 
property of accumulation on the surface of charged bodies. Thus, 
when a patient is properly connected, there is an accumulation on the 
surface of the body to a certain potential, then a disruptive discharge 
of the excess. This action results in general vibratory effect, and in 
irritation of the sensory peripheral nerve endings, the final result 
being a stimulation of the motor nerves with contraction of the gen- 
eral muscular system. There are practically no thermic or electrolytic 
effects, the action of Ihe static current being mainly mechanical, 
with the production of small amounts of ozone. This is said to 
stimulate the formation of red blood-corpuscles, and to increase oxygen 
absorption and the reducing power of the hsemoglobin. The rate of 
interruptions must be less Ihan 600 per minute, for beyond this tonic 
contraction takes placa Thus, by means of the static discharges, a 
general stimulation and tonic effect is produced. The muscles and 
tissues are exercised gently, as by tiie wave current, or more forcibly 
by the use of condenser discharges, the resonator effleuve, or sparks. 
The number, force and general character of the contractions produced 
may be varied and made to suit the physiologic action desired, from 
mild stimulation to powerful action. Better muscular tone is pro- 
duced, and the circulation is aided by the action of the current upon 
the vessels, and also because of the comparison of the muscular upon 
the vascular system. As a result Ihere is an influence brought to bear 
upon local conditions, inflammatory products are driven off by way of 
the lymphatics, and hepatic, prostatic, neuritic, splenic, uterine and 
other local congestive conditions are relieved. There is a general 
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reflex stimulation of the sympathetic nervous system with a helpful 
influence upon intestinal movements and general glandular functions. 
Exaggeration of the general effects is attained locally by the 
application of suitable electrodes, or by leaking the currents off at 
parts of the body, and in this manner the various violet rays are 
produced. These have actinic and antiseptic action, the thera- 
peutic value resulting from the better circulatory states with phago- 
cytosis, and from the actinic value in the ray itself. By reason of 
the general cellular and molecular activity there is a tendency for 
the tissues to throw off their catabolic products, and with the new 
food taken up there is a decidedly good influence on general metabo- 
lism. Following application, the urine is shown to contain increased 
urea, with decrease of urates, uric acid, etc So in rheumatic and 
gouty states excellent results have been obtained. In conditions with 
a general disturbance of metabolism, as at the menopause, or in which 
general muscular, nerve, or glandular improvement is sought, these 
currents are beneficial, and induce normal function. In many of 
the depressive states treated here electrotherapy has been a potent 
factor, I believe, in aiding convalescence. Relief from general restless- 
ness has resulted, patients have slept better, menstruation in many has 
been re-«stablished, constipation viritfa various gastric disorders re- 
lieved, and patients with complaints of unknown causes, somatic ideas, 
have been quickly improved. Alcoholic neuritic conditions have 
been benefited, muscular tenderness has disappeared, muscular power 
hasbeenimproved, and correction of deformities has taken place. One 
neurotic condition, probably the result of autotoxssmia with marked 
vasomotor disturbance, mottling and cyanosis of hands and legs^ 
general poor nutrition and blood pressure of 78 mni. — showed prompt 
and decided improvement, with disappearance of pain, return of 
muscular strength, and elevation of blood pressure to normal in 
about three weeks. In the course of about six weeks there was a gain 
of 60 pounds in weight In a case of trifacial neuralgia, resulting 
from dental caries, there was immediate relief following treatment 
In varicose veina, relief from pain and decided improvement in circu- 
lation has resulted. Static currents are useful in disturbances of blood 
pressure, which, whether high or low, approaches normal. The wave 
current, brush discharge, and resonator effieuve with moderate d^ree 
in rapidity of action have been employed in these cases, the modality 
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being varied to meet the condition present Sparks and condenser 
charges produce more powerful contractions and are not quite so 
agreeabia 

Let us briefly review the direct or galvanic current and the 
variety of currents derived therefrom: faradic, sinusoidal, and the 
various high tension alternating and imidirectional currents, with the 
varying potential and milliamperage as required for various effects ; 
also the various types of radiant energy whose actions are dependent 
upon their wave length and velocity — ^the shorter the wave length, the 
less penetrating, but the greater energy production. The general 
physiologic action is dependent upon the length of exposure and the 
energy production, and varies from mild tonic action to complete in- 
hibition of function and destruction of tissue. 

As a therapeutic agent the galvanic has polar, interpolar, and 
general effect To summarize the polar effects as a result of decom- 
position of tissue by electrolysis, acid ions accumulate at the positive, 
and alkaline ions at the negative pole. With sufficient currents, caustic 
effects are produced. At the positive or acid pole, metals affected 
by acids are decomposed and salts of the metal are produced. Salts 
of copper, zinc, and other oxide metals are thrown into the tissues. A 
drying is also produced. The positive pole is sedative to sensory 
endings about it; it is a vaso-constrictor. Bacteria are destroyed 
as the result of its action (metallic salts). At the negative pole, tiiere 
are accumulation of fluid, liquefaction, and an alkaline caustic effect. 
The negative pole is irritant to nerve endings ; it acts as a vasodilator. 

The interpolar effects are electrolysis and transference of fluids 
from the positive to the n^ative pole, and cataphoresia The general 
effects are tonic 

Stimulation of cutaneous nerves by faradic currents produces con- 
traction of voluntary and involuntary musclea It is rather irritant 
to nerve endings and can be combined with the galvanic, when there is 
an increase of action due to faradization of parts whose excitability 
has been increased by the action of the galvanic current There is 
then less fatigue and exhaiistion, because of the refreshing action 
of the galvanic current, fatigue being caused by improper combustion 
or accumulation of products of combustion, and avoided by the better 
circulatory effect produced by the galvanic current The contractions 
are more forcible and penetrating, and the current used combined 
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where deeper action is desired. Either current may be employed 
for general or local effects. 

The sinusoidal produces uniform increase or decrease of electro- 
motor force with inversion of polarity. There is little sensory effect^ 
but a gradual contraction and relaxation of muscular structures; and, 
where rebuilding and restoration of lax muscular conditions are de- 
sired, the sinusoidal is ike most effectual of currents. There is a 
squeezing out of effete products with absorption of new material. 
Effects of galvanic^ f aradic, or both, may be had with the sinusoidal 

A girl of about 23, in a state of depression — reduced activity and 
marked complaint of weakness; general lax musculature, as shown by 
drooping shoulders, scoliosis, and constipation — showed decided im- 
provement in general health and wei^t, relief from constipation, the 
shoulders thrown back, and the scoliosis so near to correction as to be 
barely noticeabla There was also a return of menstrual function in 
this case, with general improvement and recovery from the depression. 
She received two or three twenty-minute treatments for two months 
with combined sinusoidal, the electrodes being placed over the upper 
thorax and the vertebrse and over the abdomen. 

High frequency currents, or high tension alternating currents, have 
been made adaptable for therapeutic use only within the last few 
years by the employment of various coils and solenoids with con- 
densers. The therapeutic value is dependent practically upon tbe 
thermic effect produced without mechanical or electrolytic action. 
The thermic value is accounted for perhaps by the resistance of the 
tissues to passing electrons; also to general molecular oscillation. 
The thermic effect may be varied at will up to the point of tissue 
dehydration, destruction or actual combustion. The application of tho 
d'Arsonval current by means of auto-condensation is tie general 
method in use for making general applications of high frequency 
current It may be comparable to the static currents in that there 
is an accumulation of current toward the surface of the body. Warmth 
is produced with a sedentary effect upon the nerve endings and upon 
the vasa vasorum. There is also an effort to maintain the normal 
bodily temperature, with the result that peripheral vascular spasm is 
relaxed, and congestion in the splanchnic, cerebral, and other deeper 
areas relieved, with improvement in the general circulation. The 
heart's work is diminished, the vessels are relieved of their tension, and 
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there is relief from the force of the circulation upon the terminal 
vessels, as in the kidney, with a general helpful effect upon muscula- 
ture of the vessels themselves, so that application of this current, with 
proper diet and hygiene, should be valuable in the prevention of 
sclerotic conditions. 

By application of suitable electrodes more local effects are pro- 
duced. For example, by placing an electrode about the knee or chest 
connected to one side of the d'Arsonval spiral, the other side being 
connected to the chair, there is a general exaggeration of effect upon 
the local part. With an electrode on both sides of the knee or chesty 
there is more decided local effect By the size of electrodes the greatest 
amount of heat and energy can be focused to definite depths. It acts as 
a sedative upon local irritations and painful conditions with in- 
creased circulation, and improves oxidation and local metabolism. 
It increases phagocytosis, as the result of active hypersemia, and also 
granular secretion. By means of the effleuve, there is production of 
the various ultra- and blue-violet rays, these having inhibitory effects 
upon bacteria and toxins, and yet stimulating phagocytosis. Qood 
results have been obtained in certain local infections and in toxic 
arthritis. 

In the treatment of nervous and mental disorders, I believe more 
use can be made of electrotherapy than is generally thought of at 
present Careful consideration of the physiologic action desired, 
and proper applications, should render electrotherapy not only useful, 
but indispensable in rebuilding and maintaining the physical con- 
dition, and in aiding the mental state. It is, at least, worthy of 
consideration in conjunction with other general methods of treatment. 
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THE SURGICAL CLINIC OP JOHN B. DEAVER AT THE 
GERMAN HOSPITAL IN PHILADELPHIA 

BY P. G. SKILLERN, JR» M.D. 

Philadelphia 



Of the great surgical clinics, that of Dr. John B. Deaver at the 
German Hospital in Philadelphia is one of the most popular, instruc- 
tive, and interesting. Here a wealth of material, chiefly abdominal, 
presents itself for study. The operating days are Monday, Wednes- 
day, Thursday (for classes from the University of Pennsylvania), 
and Saturday, from one until six o'clock in the afternoon. From 
October until April the Saturday afternoon clinics are attended by 
students from various medical schools in the city. A glance through 
the visitors' register shows that pilgrimages are made by physicians 
from afar to this mecca of abdominal surgery. A typical operating- 
list is reproduced (Fig. 1), and it is doubtful if a larger number of 
abdominal operations is performed by any surgeon in the world* 

The surgical amphitheatre (Fig. 2) occupies a rotunda annexed 
to the main hospital building. Ample illumination is afforded by a 
large skylight by day, and by tungsten incandescent lamps in holo- 
phane shades by night Ventilation and pure air are provided by a 
special fan system. The walls are tiled, and over each door is the 
admonition: "Noli loqui! Noli tangere!" Marble seats arranged 
in four tiers accommodate the spectators, and the students' entrance 
is from the rear. The floor is of fine mosaic. The patients are 
etherized in an anteroom, the entrance to which is shown in Fig. 3, 
just to the right of the distillcd-water fountain. The ventilator is at 
the left To the right of this entrance is a doorway that leads into 
the instrument room, and adjoining this are the sterilizing room, 
the surgeons' lavatory, and a small office. Alterations are being made 
so that patients may be ansesthetized in the privacy of complete 
seclusion from disturbing factors. 
158 
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The photograph (Fig. 2) was taken at the banning of an after- 
noon's work. To the right of the operating table is shown the ganze 
table^ and to the left the empty instrument table. To the left of 
this is a screen, beyond which the supply tables for reserve instru- 
ments are located. 

In the next photograph (Fig. 3) the operation has been begun. 
Dr. Deaver has just made the incision. Opposite to him stands the 
first assistant, Dr. Phillips;* to his right, seated on the marble rail- 

Fig. 1. 
OPBRATION8 FOB MONDAT, JT7LT 6, 1014. 

2 Pr. Fibro-adenoma Left Breast (Michner) 12.45 p.m. 

2 Pr. Carcinoma Right Breast (Maitland) 1.00 p.m. 

4 Pr. Pyloric Obstruction (Bray) 1.30 p.m. 

2 Pr. Chr. Appx (Meyer) 2.00 p.m. 

3 Pr. Ventral Hernia (Hobensack) 2.15 p.m. 

2 Pr. Carcinoma Left Breast (Weinstein) 2.40 p.m. 

4 W. Chr. Appx .(Creeden) 3.10 p.m. 

4 Pr. Conmion Duct Obstruction (Carlitz) 3.25 p.m. 

1 W. Right Renal Calculus (Stueczka) 4.05 p.m. 

1 W. Cystic Goitre (Fortrla) 4.30 p.m. 

3 W. Incomplete Abortion (Delizsio) 5.00 p.m. 

3 W. Epithelioma Lip (Eddinger) 5.40 p.m. 

2 Pr. Acute Appx (Mueller) 5.55 p.m. 

1 W. Appx. Abscess (Lawrence) 6.10 vm, 

1 W. Appx. Abscess (Ganley) 6.30 p.m. 

3 W. Right Empyema (Porr) 6.50 p.m. 

Typical list of opeimtioika in Dr. Deaver's Clinic. Coiiiat of each lift are distributed to vidtort 
that they may follow the operation more doeely. 

ing, is the second assistant, Dr. Dickson ; while the third assistant, Dr. 
Walker, stands just behind the etherizer, Miss Rapp, who is giving 
ether by the open-drop method. In the background is the nurse in 
the act of passing gauze, and the nurse whose duty is constantly to 
renew the fresh distilled water in the rinsing basins, one of which is 
shown on the right The operating table is drawn close to the seats, 
so as to afford the best possible view to the spectators, and it may be 
said that almost every seat offers a splendid view of the operation. 
The operative field is surrounded by four towels, which it is Dr. 
Deaver's custom to lay on personally. Upon a fifth towel are placed 

* The first assiatant changes every three months, each of the three surgical 
internes serving nine months in all on this service. One has charge of the 
private patients, one of the women's ward, and the third of the men's ward. 
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the iiiBtruments^ of which there is at hand always the amallest possible 
number. 

Once begun, the operation proceeds with machine-like precision, 
and is finished with the utmost celerity and dispatch. Th^re is not 
the slightest hesitation on the operator's part as to how to deal with 
the problem before him. Scarcely a word is spoken to the assistants: 
they anticipate every want Ansesthesia to complete muscular relaxa- 
tion, efficient wound-retraction, a copious supply of sponges, constant 
changing of the rinsing basins, and sufficient illumination are in- 
sisted upon. It is astonishing how little blood escapes. When the 
operation is finished, the table is rolled out and the next patient, 
already etherized, rolled in on a second table. After a few minutes' 
lapse, in which ^the gloves, gowns, and instruments are changed and 
the floor is mopped, the next operation is begun, and it is not very 
long before the command to etherize the next patient is given. The 
reporter has repeatedly seen a chronically diseased appendix removed 
in three and a half minutes from the time the incision is begun until 
the last stitch is inserted; a gastro-intestinal anastomosis per- 
formed in fifteen minutes, actual sewing time ; and a radical operation 
upon a hernia or a carcinoma of ihe breast, a goitre removal, a simple 
gall-bladder case, or a supravaginal hysterectomy seldom require 
more than twenty minutes. More time is required when there is 
extensive suppuration, as in peri-appendiceal or pelvic peritonitis, 
where haste is made slowly. An hour is occasionally consumed in a 
complicated or tedious operation, as in subtotal gastrectomy followed 
by gastro-enterostomy. And so at tbe close of the afternoon's work, 
after witnessing from ten to twenty operations, the spectator leaves 
well pleased with his visit 

It is interesting to watch the small scalpel known as the ^^ Deaver 
knife " cut through the thickest abdominal wall with two or three 
light, rapid strokes. The blade is scarcely more than an inch in 
length and about three-siicteenths inch in height The " Deaver in- 
cision for appendicitis " through the sheath of the right rectus, and 
pushing the muscle inward, is frequently employed. During the 
course of the operation frozen sections are requested in the more im- 
portant cases. The laboratory being in an adjacent building, the 
report is returned within a few minutes, and the course of the 
operation planned accordingly. 
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Doubtless much of the success of this clinic is due to the careful 
pre- and postoperative treatment Previous to operation a thorough 
study of die case is made^ both clinically and by all the efficient labora- 
tory methods. Photographs are taken of interesting cases. Medical 
cases are carefully excluded and very poor operative risks avoided. 
In deciding between the use of ether for ansesthesia and stovaine 
intraspinally (which is very rarely used), the heart, lungs and kidneys 
are studied for organic disease and estimation of function. Should 
the pulse be weak, the careful use of digitalis prior to operation will 
often save much anxiety afterward. Morphine is studiously avoided, 
as it masks the symptoms and gives a false sense of security. If tiie 
kidney excretion be either deficient in quantity or altered in quality, 
it must be improved before operation, lest renal insufficiency supervene 
afterward. If the copious ingestion of water does not give rise to free 
diuresis and the passage of approximately normal urine, it is often 
supplemented by hypodermoclysis, saline enemas, or continuous 
proctoclysis. The quality of the urine is not of so much importance 
as the quantity. After operation, position, stimulation, saline by 
continuous enteroclysis, lavage of the stomach, restriction of food (no 
food by mouth), and other such measures are employed as indicated. 
Much credit is due the Sisters in the hospital, who, throu^ long and 
faithful service, have become past-masters in the art of nursing. Many 
of them have acquired a remarkable insight into the diagnosis of 
diseases as well as of postoperative complications. 

The chief of the clinic is a graduate af the University of Penn- 
sylvania, class of 1878. Taking up the study of anatomy, he soon 
became quiz master and then demonstrator of anatomy and lecturer 
on surgical anatomy, and later assistant professor of applied anatomy 
at his alma mater. Stimulated by such masters as Agnew and 
Ashhurst, he made rapid prc^ess, and was soon appointed to tiie 
surgical staff of the German, the Philadelphia, St Mary's, and St 
Agnes's Hospitals, and to the chair of surgery at the Philadelphia 
Polyclinic. In 1896, having been appointed surgeon-in-chief to the 
G^erman Hospital, the pressure of work compelled him to resign from 
these various appointments, to devote himself exclusively to this hos- 
pital. In 1911 he was called to the chair of the practice of surgery 
at the University of Pennsylvania. In 1908 Villanova Collie con- 
ferred upon him the d^ree of Doctor of Laws, and in 1912 Franklin 
Vol. III. Ser. 24—11 
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and Marshall College the d^ree of Doctor of Sciences. It is a remark- 
able tribute that the John B^ Deaver Surgical Society flourished dur- 
ing its patron's 15 years' absence from the University of Pennsylvania. 

Upon' the appearance of Fitz's epoch-making paper, Dr. Deaver 
became deeply interested in appendicitis, and his first publication 
on this subject was an address delivered in 1891 before the John 
Ashhurst, Jr., Surgical Society of the University of Pennsylvania, 
entitled : '^ The Treatment of Inflammation in the Right Iliac Fossa 
from a Surgical Standpoint" {Univ. Med. Mag., 1891-92, vol. 4). 
In 1896 appeared the first edition of his work on appendicitis, the 
fourth edition having been published last year (1913). Between 
1899 and 1903 appeared the three monumental volumes on '^ Surgical 
Anatomy." In 1905 the book on the " Prostate," by Deaver and 
Ashhurst, was published, and later (1909 and 1914) the two volumes 
on " Diseases of the Upper Abdomen," by the same authors. The 
number of his journal articles is now well over a hundred. 

The increase in the nimiber of operations at the Gterman Hospital 
has been remarkable. In 1885, when Dr. Deaver was appointed to its 
surgical staff, there were three surgeons, and the total number of 
operations was 435, with 28 deaths. Twenty years later, in 1905, 
there were 1595 operations, with 94 deaths. Here are the figures from 
1909 to 1913, inclusive: 

Year. Number of operations. " Deaths. 

1909 2080 79 

1910 2132 73 

1911 2461 94 

1912 2315 78 

1913 2644 75 

These figures show not only a progressive increase in the number 
of operations, but also, what is even more remarkable, a progressive 
decrease in the number of deaths. In the first six months of 1914 
there were 1500 operations performed. The total for these five years 
is 11,522 operations with 399 deaths — ^less than 3 per cent. These 
cases range through nearly the whole gamut of abdominal surgery, 
and to these is added a good variety of general surgery. The re- 
porter has selected from this list the most interesting cases, with 
special reference to illustrating the various lesions to which each 
organ is liabla Let the reader, then, imagine that he is attend- 
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ing a very long clinic. The cases are presented in logical sequence 
from the head to the termination of the great excretory tracts. 

OTST OF brain; JAOKSONIAN epilepsy; CBANIOTOMT — ^ABLATION OF CYST; BEOOVEBT 

Case I. — Male, 18, clerk, complaiDed of epileptiform attacks. 

At the age of 10 fell off wagon and horse stepped on skull, causing a depressed 
fracture in the right temporal region. Trephined and fragpiente removed. Ab- 
scejss followed: incised and drained. At age of 13 (well in the intervening three 
years) began monthly attacks of numbness involving the left tongue, arm, and 
leg, and unconsciousness, but without convulsions. 

Eighteen months ago clonic convulsions, ushered in by numbness on left side, 
were added to these attacks. These convulsive attacks have increased in number 
and severity in the last few months, and now come on every week. Each attack is 
followed by short coma. Between attacks is perfectly well and mentally alert. 

Head shows a depression in right temporal region, and skiagram reveals an 
old depressed fracture with removal of bone and an inflammatory thickening of 
imderlying structures. Bight pupil smaller. Tongue flabby and coated. Re- 
flexes and sensation normal. 

At operation a horseshoe incision around the site of the old scar and skin 
was made, a fascia-muscle flap turned down, and a small cyst the size of a walnut 
found causing pressure on brain. This was excised and the wound drained. The 
symptoms gradually abated, and on discharge had entirely disappeared. 

In the surgery of the cranium Dr. Deaver has always maintained 
a conservative attitude, not expecting much from extensive operative 
procedures. He prefers to treat fractures of the base by a laisser fwire 
and watchful waiting policy, and has many recoveries (Deaver: 
" Operative Treatment of Head Injuries," Annals of Surgery, xiii, 
434 ; also, " Additional Case of Tumor of the Brain, Localized Clini- 
cally and by the Rontgen Rays," Phila. Med. Jour., 1902, vol. 10, and 
" Trephining for Extra-Dural Hemorrhage," Jour. Nerv. and Ment. 
Dis., 1890, vol. 17). 

nSTUIA, SAUVABT (PABOm)) ; EXCISION OF PABOTIO OLAND; BECOVEBT. ANKTI^OSIS, 
TEMPOBOMANDIBULAB JOINT; BESECTION 

Case II. — ^Male, 67, laborer, complained of discharge from old wound on 
right side of face. 

Four years ago i tumor appeared on the right dde of the face, enlarged 
fairly rapidly, and caused sharp pain. When the size of a silver dollar and pro- 
truding, this was removed by paste applied by a charlatan. Since then an almost 
continuous discharge of saliva, increased by eating. Is unable to chew, and can 
open mouth but slightly, there seeming to be a catch in the mandibular joint. 
The right eye waters constantly; it doe^ not close. On the right side of the face, 
midway between tragus and external canthus, is a sinus surrounded by granula- 
tions which discharge pus. The sinus discharges watery fluid (saliva), and a 
scar covers the whole of the right side of the face. A part of zygoma seems to be 
gone. Limited motion of jaw. Bight side of neck ahows soar of old injury. 
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At operation a vertical incision was made from above and in front of ear 
to middle of neck anterior to stemomastoid below. External carotid artery 
exposed and ligated. Dissection extended, and at angle of jaw parotid gland 
was exposed and removed entire. Temporomandibular joint on same side exposed, 
and condyle resected. Closure. After operation passive motion of jaw was secured 
by a mouth-gag. 

Pathologic examination of the condyle shows slight rarefaction. Parotid 
measures 6x2.6x2.6 Chl, is partly opened, injected, and firm. Section surface 
is pale and dense. Microscope reveals atrophy of parotid and rarefaction of bone. 

The original cause of this patient's malady was probably a mixed 
tumor of parotid salivary gland. Its imoontrolled removal by the 
blindly acting paste was responsible for destruction of the joint and of 
part of the zygoma. Correlating the constant epiphora and the imper^ 
feet closure of the right eye with the history, it follows that in attack- 
ing the zygoma the paste destroyed many of the temporal branches of 
the facial nerve, thereby relaxing the orbicular muscle and permitting 
the lacrimal pimctum to fall away from the globe, the passage of the 
tears being no longer aided by the suction action effected by the muscle 
in the process of winking. The benign condition of the gland per- 
mitted removal while sparing the facial nerve. While it must be 
admitted that the paste destroyed the tumor, yet the cure was worse 
than the disease, since fistulse of the gland itself are notoriously diffi- 
ctilt to deal with, the loss of the power of mastication lowered the 
patient's nutrition, and an unsightly scar remainecl. Voltaire was 
right in saying that quackery started when the first swindler discov- 
ered the first f ooL 

TUBERCULOSIS OF PABOTID GLAIVD; INCISIOlf AND DBAIITAGE; BBOOVERY 

Cask III. — Female, 15, student, complained of einua in front of left ear. 

Two years ago had been operated upon elsewhere for bilateral cervical lymph- 
adenitis. This was followed by swelling at upper portion of left parotid salivary 
gland, gradual breaking down of superficial tissues, and formation of a sinus. 
After discharging for a time, this healed with medical treatment, only to reopen. 

At operation an elliptical incision in front of the left ear over the upper 
portion of the parotid was made, and the necrotic portion of the gland excised. 

Pathologic examination revealed a torn shred of tissue the size of a bean, 
and microscope showed tuberculosis of the parotid salivary gland. 

The infection of the salivary gland was doubtless secondary to 
that of the lymph-nodes that lie beneath the parotid fascia, because 
other cervical lymph-nodes had been involved previously, and also 
because the caseation was well localized and superficial. Had the 
infection travelled up throu^ the duct of Stensen the deeper portion 
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of the gland would have been involved, and had it been hsematogenous 
the entire gland would have been implicated. Tuberculosis of the 
glandular substance of the parotid gland is rare, and it cannot be 
differentiated clinically from tuberculosis of the lymph-nodes over 
the parotid. 

CABCINOMA OF PABOTID GLAND; EXCISION OF GLANO; BBCOYEBT 

Case IV. — ^Male, 62, fanner, sweUing below left ear. 

Fifteen months ago noticed a small swelling beneath lobe of left ear, its 
central point raising lobule directly upward. This has grown, and causes an 
inconstant, duU pain. Since six weeks the pain has radiated up along the temple, 
and there is slight pain on opening the mouth. 

Patient is large, plethoric, and obese. The tumor is indurated, movable, and 
tender, and has a diffuse margin. Examination of oral cavity shows oedema at 
articulation of mandible. No enlarged lymph-nodes. 

At operation, incision ran along anterior margin of left stemomastoid from 
middle of neck up over angle of jnw to point opposite external acoustic meatus, 
and one inch distant. Muscle retracted. Skin-flap retracted forward, and cervical 
fascia incised, exposing internal jugular vein and common carotid artery. Pos- 
terior belly of digastric muscle exposed and several enlarged lymph-nodes removed 
from submaxillary triangle. Hypoglossal and descendens noni nerves and external 
and internal carotid arteries exposed; external carotid surrounded by ligature, 
which was left untied. 

Dissection of parotid begun anteriorly with exposure of Stensen's duct, which 
was ligated and cut. Oland then dissected inward and upward, incised in middle, 
and trunk of facial nerve followed to stylomastoid foramen. On turning the 
tumor upward the temporal vein was ligated and cut, and because of free bleeding 
the loose ligature around the external carotid was tied. The tumor completely 
surrounded the facial nerve. It was freed on aU sides except at the attachment 
of the nerve, which was cut above and below the tumor and the latter removed. 
Nerve-ends approximated with chromic gut (Deaver: "Operative Treatment of 
Some Injuries and Diseases of the Nerves," Med, NetoM, 1891, voL 59). 

Pathologic specimen shows nodules that infiltrate surrounding tissue, and 
whose cut section is grayish*white, with a few hemorrhagic areas. Microscope 
reveals carcinoma. 

After operation there was partial facial palsy, the lower muscles being exempt. 

It may be noted that the tumor b^an in the posterior process of 
the gland, for the patient first noticed its centre pushing the lobule 
upward and forward. This is not uncommon in cancer. Carcinoma 
is more frequent than sarcoma of the parotid. This gland is at times 
affected by scirrhus, just as the breast, in which condition the skin 
is puckered rather than swollen. It is manifested by early radiating 
pains, especially toward the head, and paralysis. In this case the 
pain radiated along the course of the auriculotemporal nerve. Had 
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the tumor been inoperable the pain could have been relieved by 
alcoholic injection of this nerve. 

BRANGHIAX CYST; ABLATIOIT; BBCOVEBT 

Cass V. — ^Female, 48, first noticed a year ago in the front of the neck a pea- 
sized tumor, which hegan to enlarge six months ago, and became painful two 
months ago. 

On the right side of the neck is a semi-fluctuating cystic tumor the size of 
an olive. It is slightly painful, but is not adherent to the dun. 

At operation an incision two inches long was made over the cyst. I%e sub- 
cutaneous tissue was dissected free, and the cyst ablated. Closure. 

MicrosoopicaUy the cyst is enclosed in a fibrocystic envelope continuous exter- 
nally with muscle and salivary tissue. It is the seat of a small amount of 
round-oeU infiltration, and is limited internally by a cavity that is lined with 
low cylindrical or cuboidal epithelium. Diagnosis, congenital <^t. 

This relic of the remote past before man had assumed the terres- 
trial habit is of significance in a person of this age in that, like other 
vestigial structures, it is liable to malignant degeneration, and into 
that form of cancer termed branchiogenous. 

ABSCESS OF THTBOID GLAND; INCISION AND DRAINAGE; BEOOVBBT 

Case VI. — ^Male, 36, complained of pain and sweUing of neck. Two weeks ago 
had some pain in right side of neck. Five days ago noticed a swelling about size 
of egg in suprasternal notch. It was not painful unless he moved his head. 

There is a firm, slightly movable, and tender tumor in the suprasternal notch, 
which moves on swallowing. As the incision opened the deep fascia, purulent, ropy, 
odorless fluid was evacuated. 

Culture was sterile and Wassermann n^ative. There were 12,300 leucocytes. 

Abscess of the parotid gland is rare. If unrelieved the pus tends 
to gravitate beneath the pretracheal layer of deep cervical fascia into 
the mediastinum. 

THTBOID BX7BSITIS; EXCISION; BfiOOVEBT 

Case VII. — Female, 39, complained of sweUing in neck. 

Eight years ago first noticed a lump the size of a pea in the midline. Since 
one month this has grown more rapidly. It is painless, the only discomfort being 
on swallowing, when the patient feels " something knock against something else." 

Over thyroid cartilage is a small, soft, elastic, painless swelling the size of 
a chestnut, which is fairly movable over the cartilage. 

At operation a horizontal incision was made in a skin-crease, the muscles 
were cut in this plane and the bursa exposed. It was dissected free and removed 
entire. Closure. 

There is another cyst that is met with at a slightly higher level, 
and is due to enlargement of the subhyoid bursa that is present between 
the posterior surface of the body of the hyoid bone and the anterior 
surface of the thyrohyoid membrane. 
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A17EUBISH OF 8X7FVBIOB THYBOID ABTEBT; EZ0I8I0IT; BEOOVEBT 

Case Vm.— ^Male, 66, policeman, noticed about three years ago a small lump 
in the lower part of the neck on the right side. This gradually enlarged, and six 
months ago ulcerated. About one week ago he had a severe hemorrhage from it. 
The day before admission there was another severe hemorrhage, and on admission 
he was very weak from loss of blood. 

On the right side of neck, extending from above cricoid to just above clavicle, 
there is a soft, fluctuating mass, regular in outline, and presenting at its lower 
part a small, ulcerating surface with one bleeding point. 

At operation a vertical incision was made over the mass, the muscles sep- 
arated, and the stemomastoid divided and retracted. Mass freed, isolated, and 
dissected out. Muscles apposed. 

Pathologically, specimen consists of an aneurismal sac and overlying skin, 
16 X 6 Cm. Skin surface shows an area of ulceration 4 x 3.6 Cm., in which is a 
perforation one square centimetre in size. Bac is 4 Mm. thick, and contains strands 
of organized fibrous tissue. There was a large hemorrhagic extravasation into 
the thyroid tissue. 

The bifurcation of the common carotid artery, which is just below 
the origin of the superior thyroid, is a classical site of aneurism 
because of the slight dilatation normally present, the superficial and 
unsupported condition of the vessel, and the increased resistance in 
the blood current at that point There may have been a high division 
of the common carotid, which would bring the superior thyroid near 
enough to its bifurcation to appropriate the aneurism. Aneurism 
of the branches of the external carotid is usually traumatic in origin, 
and the usual treatment is by ligation of the trunk itself. 

It may be stated here that Dr. Deaver practised ligation of the 
superior thyroid artery in certain cases of hyperthyroidism asso- 
ciated with exophthalmic goitre five times in 1910, but has discon- 
tinued the operation. 

OOLLOU) GOrTBB; PABTIAL THTBOn)ECTOHT ; BEOOVEBT 

Cask IX. — ^Male, 61, carpenter, complained of swelling of neck (Fig. 4). 

Since childhood has had a small goitre that only in the past se^en years has 
increased perceptibly. In the last year or two it has grown rapidly, until now it 
is of huge size. Has had no pain, but occasionaUy respirations are embarrassed 
if he lies on the left side. Pressure on goitre produces slight nausea. 

There is a large, soft, nodular swelling on both sides of neck, apparently 
connected with thyroid. The mass has three lobes, is encapsulated and freely mov- 
able. The lobe on the right is the largest. No pulsations are felt. Blood count: 
Haemoglobin, 82; red blood-corpuscles, 4,860,000; white blood-corpuscles, 6050. 

At operation, with a pillow beneath the neck and iodine preparation, a horse- 
collar incision encircling the lower circumference of the goitre was made. The 
skin and the superficial fascia were incised and the flap dissected upward, revealing 
the greatly distended anterior jugular veins. These were clamped inferiorly, 
so that when cut above no air would be sucked in. They were then clamped and 
cut higher up. The anterior layer of the deep cervical fascia was now incised. 
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and the infrahyoid and the ftemomastoid musclefl on the right side were retracted 
laterally, thus releasing the goitre, which sprang forth elastically through the 
wonnd. The capsule of the thyroid gland was incised laterally, and the posterior 
portion pushed backward. The goitre was pressed forward toward the surface 
of the neck, and the upper pole of the thyroid approached. Here the superior 
thyroid vessels were ligated. The pedicle of the goitre was transfixed and ligated 
and the goitre remored. The pedicle was phenolized. The same procedure was 
carried out on the left side, except that a portion of this lobe equivalent in sice 
to an English walnut was allowed to remain. The stump of this left lobe was 
V-shaped, like the stump of the cervix after hysterectomy, and it was dealt with 
in the same manner, by oversewing the cut surfaces. The infrahyoid muscles, 
together with the cut edges of the anterior layer of the deep cervical fascia, were 
sutured. Skin edges approximated and drainage provided. There was much 
oozing, which was somewhat difficult to control. 

Pathologic examination revealed cystic goitre, but no malignancy. 

The superficial vems are more distended and often cause more 
bleeding than the deep vessels. The infrahyoid muscles are not 
divided, but retracted. The anterior portion of the capsule is usually 
insignificant The pedicle is phenolized to prevent auto-intoxication 
from absorption of thyrotoxins from stump by raw surfaces of opera- 
tive field. In the case of a goitre that involves both lobes, as here, 
a portion of the thyroid gland equivalent in size to an English walnut 
is always allowed to remain, prophylactic against hypothyroidism. 
Dr. Deaver has seen but one case of tetany, and this was controlled 
within a few days by calcium salts intravenously. He referred to a 
case of adenoma of the thyroid gland which was scheduled for opera- 
tion, but the spleen was foimd much enlarged. Blood count: Hsemo- 
globin, 86; red blood-corpuscles, 3,000,000; white blood-corpuscles, 
3000. Diagnosis, splenic ansemia. As the adenoma was not causing 
urgent symptoms, it was decided to postpone operation in order to 
study the patient with a view to performing splenectomy. 

EXOPHTHALMIC OOITRB; PABTIAL THTBOn>BCT01CT ; WDOOYE&Y 

Case X. — Female, 36, complained of awelling in neck. 

One year ago noticed swelling in right aide of neck, lids has extended an- 
teriorly and become steadily larger. Is very nervous^ and has sensation of tight- 
ness in head and eyes. Menses since six months scanty and irregular. Bowels 
move twenty times a day. For the eight days previous to operaUon pulse ranged 
between 100 and 130. 

Patient is nervous. Eyes show marked exophthalmos and nystagmus. 

At operation the right lobe was removed according to technic in previous case. 

Pathologic examination revealed exophthalmic goitre. 

During the past five years there were 122 patients operated upon 
for goitre, of which 42 were exophthalmic. There was a mortality 
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Huge colloid goitre. (See Case IX.) 
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Colloid goitre, right lobe. (See Case IX.) 
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of five cases, of which four were of the latter variety. Dr. Deaver^s 
contributions to this subject include a paper on ^^Thyroidectomy" 
(Amer. Lancet, 1891, n.s., vol. 15), " Surgical Treatment of Exoph- 
tiialmic Goitre" (AnruUs of Surgery, xxxviii, 202), "Use of 
X-ray in Goitre" (Hid., xlix, 579), and one on "Exophthalmic 
Goitre " (Sovihem Med. Jour., 1901, 28-33) . In the last the technic 
of the operation is given in full, and the most important factors for 
success are sunmiarized as follows : 

1. Selection of cases and choice of time for operation. 

2. Careful ansesthesia, preference being for ether in absence of 
definite contra-indications. 

8. Avoidance of mental excitement — " stealing " the patient from 
bed. 

4. Quick, skilful operation. i 

5. Avoidance of injury to inferior laryngeal nerve and to para- 
thyroid glands by preservation of posterior capsule and of parathyroid 
arteries. 

6. Adequate drainage of wound. 

CABOmOMA OF THTBOn>; PABTLULi THT]K>n>E0T01CT ; BEOOVEBT 

Casb XI. — Female, 43, complaiiied of sweUing in neck. 

Six years ago noticed sweUing on right side of neck, gradually enlarging. 

Four years ago, when growth was the size of a lemon, was operated upon in 
another hospital. One year after this operation the swelling returned, gradually 
reaching its present size. Occasionally it interferes with respiration and speech, 
but not with swallowing. There are no nervous symptoms. 

There is a thyroidectomy scar on the right side. Beneath this is a roughly 
square thyroid tumor, semicystic and firm in spots, and moderately movable. 
No pulsation or areas of induration. Blood count: Hemoglobin, 96; red blood- 
corpuscles, 3,900,000; white blood-corpuscles, 4850. 

At operation the right lobe was removed with the usual technic. 

Pathologically, half the tumor is firm, white, and glistening, and the other half 
necrotic, soft, and pulpy. There is no definite architecture. Mcroscope reveals 
carcinoma. 

When carcinoma of the thyroid can be diagnosed clinically, opera- 
tion is apt to be futila 

MTXCEDEMA; THTBOn> EXTBAOT; IMFBOVKMENT 

Case XII. — Female, 40, complained of weakness and obesity, insidious in onset. 

Four years ago fell down back steps, and onset of trouble coincides with this. 

Slowly began to fatten, and has gained tremendously during this illness. 
Has developed a waddling gidt. Skin has been thickening and is very dry; it 
desquamates at times, about once a month. Mouth constantly dry, and drinks 
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much water. Amount of urine is not proportionally high, and is light in color. 
Has excessive appetite, which is not satisfied hy eating. Is obstinately constipated. 
Bleeps well and is drowsy most of day. Marked mental confusion, and m^ital 
activity is distinctly lessened. Headache and occasionally nausea. Constant chilly 
sensations and is chilly even when sitting by a hot stove. 

No familial history of goitres or cretinism. 

Well nourished, well developed, with excessive panniculus adiposis. Hair 
coarse and easily plucked from scalp. Thyroid lobes seem small and hard. Skin 
dry, and has tendency to form fine scales, which are very shiny. Excessive 
thickening of subcutaneous tissue <m cheeks, neck, abdomen, and over scapula. 
It is firm and does not pit on pressure. 

After administration of thyroid extract tremor of fingers disappeared in 
three days. Felt better and ate less hastily; less nervousness; less chilliness; 
not so drowsy during day. 

Eecent clinical researches show that many obscure and often iso* 
lated symptoms are to be attributed to hypothyroidism, so that the 
entire subject is becoming of more importance day by day. 

DIVERTICULUM OF (ESOPHAGUS; BEMOVAL; BECOVEBT 

Case XIII. — ^Physician, 53, complained of dysphagia, pressure in throat, and 
then a desire to regurgitate food. 

Ten years ago coughed a good deal while in recumbent position, and believes 
this was onset of trouble. Later, dysphagia, becoming worse; liquid food gave 
more trouble than solid from the onset. 

Since two years food has been regurgitated every day after each meal, and 
often when laughing at meal times. Has lost twenty pounds since four years. 

At present about half the food passes, and he is eating more than the ordinary 
amount. Has been on careful, nutritious diet. Blood count: Haemoglobin, 85; red 
blood-corpuscles, 4,090,000; white blood-corpuscles, 7850. 

At operation an angular incision was made along stemomastoid (six inches) 
and clavicle (four inches). Stemomastoid was freed from surrounding struc- 
tures and its anterior portion severed just below middle. Sternohyoid and sterno- 
thyroid muscles also retracted and divided. Inferior thyroid vein ligated and cut. 

Dissecting deeply, oesophagus was made prominent, and diverticulum located, 
delivered, and opened, care being taken not to infect surrounding tissues, which 
were well protected with gauze. After opening diverticulum a piece of gauze 
was inserted for protection, and further dissection made for greater exposure. 
Opening in diverticulum enlarged and entire sac removed. (Esophagus sutured at 
neck of sac first with double chromic gut, including all coats, and then with 
the same for cervical fascia over oesophagus. Divided muscles sutured with iodine 
gut. C!ounter-puncture made at most dependent portion, and in it a piece of 
rubber dam was placed for drainage. Closure. 

After operation he was not allowed any water, nor to swallow involuntarily, 
and therefore was kept under opiates. Three days later was able to swallow crushed 
ice, then water. Opiates stopped. Ten days later incision was in spl^did con- 
dition. The specimen measured 12 x 4.5 Cm. Microscope showed chronic intersti- 
tial inflammation with thickening. 
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In the diagnosis of this condition, if one side of the neck fills up 
somewhat during swallowing; if sound is at one time arrested at a 
short distance, whereas at another time it passes easily ; if neck be- 
comes inflated on swallowing and this swollen portion can be emptied 
on pressure, the diagnosis of diverticulum is confirmed, and bismuth- 
skiagram is superfiuous. 

According to Treves, hernial diverticula of the mucous membrane 
occasionally occur at the junction of the oesophagus and pharynx. 
They are usually named pharyngeal pouches, and protrude between 
the lower border of the inferior constrictor and commencement of the 
(esophageal musculature, opposite the cricoid cartilage. Since the 
pouch lies against the spine, it necessarily compresses the commence- 
ment of the oesophagus when it becomes filled with food. 

STBIOTUBE OF (ESOPHAGUS; DILATATION; BEOOVEBY 

Cass XIV. — ^Fanner, 49, complained of inability to swallow solid foods since 
five months. 

This has gradually become worse. Has lost 25 pounds. Qeneral health fair. 

Has enlargement of cervical lymph-nodes. 

Bougie located two strictures, one opposite the upper border of the sternum, 
the other at the cardia. Bismuth-skiagram showed evidence of slight obstruction 
at lower end of OBsophagus. 

Blood count: Hemoglobin, 80; red blood-corpuscles, 5,000,000; white blood- 
corpuscles, 11,900. 

Bougies were passed every third day, gradually dilating strictures. 

On discharge was improved, and advised to return for further treatment. 

The patient's history was negative for venereal disease and tuber- 
culosis. The age of the patient^ the short duration of the malady, 
the enlargement of the cervical lymph-nodes, and, above all, the 
absence of the history of swallowing a caustic, speak for carcinoma, 
although it is patent that a positive diagnosis of malignancy could 
not be made. 

Literature: ** Surgery of the (Esophagus," in Warren and Gould's 
"International Text-Book of Surgery,'' 1900, vol 2, pp. 166-185; 
" Fishbone in (Esophagus " {Annals of Surg., xxii, 110 ; " Arti- 
ficial Teeth in (Esophagus " {Ibid., 111). 

VABICBS OF (ESOPHAGUS; KXPLORATOBT lAPABOTOMT; UNDCFBOVED 

Case XV. — ^Male, 35 complained of repeated attacks of hsematcmesis. 

Since ten years has had much gas in stomach, indigestion, and severe and 
weakening attacks of vomiting. Occasional hunger-pains, relieved by taking food. 
Never vomited blood before. 
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Four yean ago, without warning, tpat up a mouthful of bright red blood, and 
this was soon followed by a copious h«matemesis. 

Two years ago had another profuse hsematemesis and also melsna. 

One year ago had third attack of h«matemesis, this time preceded by naiues 
and syncope. A few months later the fourth attack occurred. 

Two months ago had the most severe attack of hAmatemesis and melaena. Was 
Tery sick, and it took longer to recuperate. • 

At present feels well, eats indiscriminately, and weight is normaL 

Examination negative; liver is not enlarged. Blood count i Hemoglobin, 
56; red blood-corpuscles, 3,590,000. 

Exploratory laparotomy showed no evidence of ulcer in stomach; the pybnu 
was patulous; there was no evidence of a lesion in gall-bladder; the duodenum 
and pancreas were normaL 

This is an atypical case. Patients with varices due to cirrhoBifl 
of the liver usually suffer from hepatic indigestion, the distinguishing 
feature of which is a feeling of fulness in the upper abdomen, a feeling 
of constriction, which is constant but much increased after the inges- 
tion of meat This is not associated with pain simulating ulcer, with 
any evidence of gastric fermentation, with eructations of gas, or with 
any suggestion of alteration in the motility of the stomach (Deaver: 
** Gastric Hemorrhage,'* Surg., Oynec, and Obstet, 1914, 294r-299). 
To quote further from this article : ^^ On the insistence of three medical 
colleagues, I recently operated upon a middle-aged man whose recital 
of this symptom, rather than the associated luematemesis, led me to 
disagree with their diagnosis of duodenal ulcer. This patient's his- 
tory lacked the pain typical of ulceration ; indeed, there were very few 
symptoms, except several attacks of hsematemesis and the peculiar 
hepatic indigestion to which I have referred. Operation showed a 
cirrhotic liver — ^not ulcer. Ten days after the operation the patient 
succumbed to a fatal hsematemesis. Autopsy revealed a perforated 
varicose ulcer of the lower end of the oesophagus. . . . The cir- 
rhotic is a poor subject for surgery, even exploratory, and the futility 
of surgery in the emergency of hemorrhage from cesophageal variceB 
is the cause of considerable chagrin to the surgeon who opens the 
abdomen for the cure of this variety of hemorrhage." 

OiiBOINOMA OF OSSOPHAOUS; GASTBOSTOKT ; IMPBOVBD 

Case XVI. — Harness maker, 64, complained of dysphagia. 

Six weeks ago began to have distress after taking food, which has beooBM 
worse. 

Four weeks ago began to have pain and difficulty in swallowing. The pais 
subsided after food entered stomach. 
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At present it is only with the greatest effort that he can swallow liquids. 
There is no vomiting or regurgitating of food. He has lost about thirty pounds. 

Abdomen full and soft except in epigastrium, where there is definite resist- 
ance. On deep palpation a mass is made out here which moves with respiration. 
No tenderness. A stomach-tube could not be passed on account of obstruction 
sixteen inches from teeth. 

At operation an incision was made in median line above navel. Stomach 
delivered and opened by excising a small portion of its wall. Rubber catheter 
introduced and stitched into place with linen thread. Serous surfaces above and 
below tube sutured over tube for about two inches. Stomach replaced and sutured 
around tube to abdominal wall with iodine gut. Wound closed to tube with same 
materiaL 

The operation of gastrostomy is applicable only to cancer of the 
cardiac orifice or of the oesophagus. It is seldom employed, and is 
indicated, as in this case, in patients who cannot swallow liquids. 
Mikulicz observed 46 patients with cancer of the cardia. Gtustrostomy 
was done in 27 (68.7 per cent) of these. 

CHBONIO CTSnO MASTITIS; AMPUTATION OF BBEA8T; BBOOVEBT 

Case XVII. — Female, 24, complained of tumor in right breast. 

Four months ago, just before birth of last baby, both breasts became very 
large, and were massaged. 

Since one year has had tumor in right breast and could not nurse baby. 

Now there is milk in both breasts, even though baby died one month ago. 

Right breast shows scar of incision above nipple, with hard, irr^^ular, vaguely 
outlined tumor below scar, movable on muscles, adherent to scar. Left breast 
lactating. 

At operation an eUiptical incision five inches long was made around breast 
down to pectoralis major. Breast removed. Hemostads and closure. 

Microscopic examination revealed chronic cystic mastitis. Tliere was much 
epithelial hyperplasia, but no definite evidence of carcinoma. 

An attempt at a cosmetic excision was made, but, owing to the 
great amount of cicatricial tissue within the breast, it was necessary 
to amputate. In dealing with mammary affections a cosmetic excision , 
is not always safe. In this patient conditions were favorable for the 
development of mastitis carcinoma, first described by Volkmann in 
1975, and now known as carcinoma mastitoides. This condition 
resembles inflammation, and is rapidly fatal. 

TUBEBOULOSIS OF BREAST; EXOI8ION; BECOVEBT 

Case XVIII. — Female, 54, complained of ulcerating mass at upper outer 
quadrant of right breast. 

One year ago a small lump developed in right breast. Patient squeezed this, 
and chee^ material was expressed from a smaU sinus. 
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One week ago, following a trauma^ this small mass became inflamed, and 
soon broke down and ulcerated. 

There is an open, ulcerating lesion in upper oater portion of rig^t breast. 

At operation an elliptical incision five inches long was made around breast 
down to pectoralis major. Mass remored. H«mostasis, closure, drainage. 

Pathologic specimen is a mass 1.5 x 2 Cm., hard. Cut surface shows smooth, 
white, laminated, fibrous tissue. In centre is an ulcerated perforation with skin 
adherent around periphery of ulceration. There is a definite wall and line of 
demarcation. Contents, ekeesy. Microscope reveals tuberculosis of breast. 

Primary tuberculosis of the breast is very rare, and especially 
so in a patient as old as this woman. This was the nodular variety 
of tuberculosis of the breast, and was of the secondary type (Deaver 
and Herman: " Tuberculosis of the Breast/' Am. J. Med. Sci,, 1914, 
cxlvii, 157). It is curious to note that Virchow did not believe the 
breast was subject to tuberculosis. After the operation the patient 
was treated by tuberculin, together with hygienic and dietary 
measures. 

NJCVUS OF BREAST; EXCISION; BBCOVEBT 

Case XIX. — Female, 24, complains of tumor in right breast. 

At operation incision exposed an encapsulated, pigmented tumor, which was 
excised. Closure. 

Pathologic examination revealed a mass of inflamed and hemJorrhagic 
tissue measuring 2.6x2x1.5 Cm. MicroscopicaUy, pigmented nevus. 

This operation was performed five years ago. At the present time 
the judicious application of radium often cures nsevi. 

MTZOHA OF BBEAST; EXCISION OF TUMOB; BEOOVEBT 

Case XX. — ^Fonale, 20, complained of tumor of right breast. 

One year ago a small, painless swelling appeared in upper portion of right 
breast. This has slowly increased in size, but has continued painless. 

Right breast shows a tumor about the size of a hen's egg in upper, inner 
quadrant. Skin freely movable over it. 

At operation the tumor was removed through a small incision. Hsemostasis. 
Closure. Drainage. 

Pathologic examination showed a pale, encapsulated, fibrous tumor the size 
of an English walnut. It was markedly indurated. Microscope revealed an 
intracanalicular myxoma. 

This is a rare tumor of the breast, and occurs here in an unusually 
young patient, most of the cases reported having been met with in 
those of middle age or beyond. Like other benign tumors of the breast, 
it is apt to become malignant 
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8AB00MA OF BBKA8T; BXCI8ION OF BBBA8T; BBGOTSET 

Case XXI. — Female, 71, complained of tumor in left breast. 

One year ago contused left breast and a short time later noticed a mass the 
size of a small marble. Growth has been rapid and there has been considerable 
pain. No loss of weight. 

Tumor size of orange in left breast, which is freely movable on chest. Skin 
slightly adherent. One area red and soft. Nipple normaL No palpable lymph- 
nodes. 

At operation the breast was amputated through an elliptical incision. Hsemo- 
stasis and closure. 

Pathologic examination showed an apparently encapsulated cystic growth of 
fleshy consistence, measuring 7.2x6.5x5.9 Cm. It was nodular and slightly 
▼ascular. Microscope revealed sarcoma of breast. 

Sarcoma is found in three per cent of breast tumors, and half the 
cases are met with in the fifth decade of life. An interesting point in 
the etiology is the single contusion that preceded the appearance of the 
tumor. This is in keeping with Murphy's statement that sarcoma is 
more likely to follow a single severe contusion, and carcinoma a repe- 
tition of minor traumata (Deaver: *' Sarcoma of the Breast," AnndU 
of Surg., xxxii, 726)- 

From 1909 to 1918, inclusive, there were six operations for sar- 
coma of breast Xone died. 

OARcnroHA OF breast; radical operation; bbooteet 

Case XXn. — ^Female, 51, complained of tumor of left breast 

Three months ago noticed for the first time a liuip at the lower part of the 
left breast. This has grown slightly. Occasional slight sticking pain in tumor. 
A small, hard mass occupies the lower inner quadrant of left breast. The skin is 
dimpled. No axillary lymph-nodes are palpable. 

Blood count: Hemoglobin, 96; red blood-corpuscles, 4,910,000; white blood- 
corpuscles, 8900. 

Skiagram requested for evidence of mediastinal inyoWem^it was negative. 

Operation, — ^With the arm held at right angles the incision begins near the 
ensiform, separates to enclose the breast in an oval, and terminates at the inser- 
tion of the pectoralis major. The upper pole of the oval, which consists of skin, 
the superficial fascia and the deep fascia, is elevated as the first step in the plan 
of working from above and without downward and inward, thus securing axillary 
httmostasis early. The pectoralis major is exposed near its insertion, and the knife 
plunged into the groove between its clavicular and its sternal heads, separating 
the latter. The sternal head is clamped close to its insertion and severed proximal 
to the clamp. The distal portion is later ligated, so as to prevent bleeding from 
the stump. The clavicular head Is cut from its origin, to afford better exposure 
of apex of axilla. The pectoralis major, together with the underlying anterior 
layer of the clavipectoral fascia, is now lifted up, dragging with it the pectoral 
branches of the acromiothoracic axis artery and vein, the external anterior 
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thoracic nerre, and the perforating branchei of the internal anterior thorade 
nenre. The Tetaela are clamped and divided. Aa the nerves are divided the 
muscle contracts visibly. The pectoralis minor muscle, now exposed, is clamped 
and divided near its origin. The pectoralis minor, together with the underlying 
posterior layer of the clavipectoral fascia, is lifted up, the pectoral branches of 
the acromiothoracic vessels which supply it and also the long thcnracic vessels are 
clamped and cut, and the internal anterior thoracic nerve divided. The sub- 
clavius muscle is removed. The neurovascular bundle in the aadlla is now ex- 
posed. Hie external skin-flap is now reflected outward and backward until the 
latissimus dorsi muscle is exposed. Working toward the chest-wall, the subscapu- 
lar artery and vein are first encountered and are clamped and cut close to their 
axillary trunks. The long subscapular nerve is isolated, and its integrity demon- 
strated by applying the exdtor, whereupon the latissimus dorsi muscle contracts 
visibly, approximating the arm to the chest. Working along the same plane and 
in the same direction, the external respiratory nerve of Bell is met with, b freed, 
and its oontinui^ shown in similar manner, the lower angle of the scapula being 
rotated outward and forward. An artery is encountered, clamped and cut: it is 
probably the alar thoracic. Hie areolar fatty tissue of the axilla, together with 
the enlarged lymph-nodes, is dissected free and thrown downward and inward 
with the mass to be removed. The lymph-nodes are found in three situations: 
along the axillary vessels, along the anterior wall, and along the posterior wall 
of the axilla. The lymphatics from the breast also drain into the supraclavicular 
lymph-nodes, into the spinal canal through the posterior portions of the intercostal 
spaces, into the anterior mediastinum through the anterior portions of the inter- 
costal spaces, and into the liver via sheath of the rectus abdominis muscle and 
round ligament. The axilla having been cleaned out, the mass composed of 
skin, breast, fat, fascias, muscles, and lymph-nodes is freed toward the ensiform. 
In separating the pectoralis major from its sternal origin bleeding is encountered 
from the perforating cutaneous branches of the intercostal and internal mammary 
arteries: these, of course, have not been secured in the axilla, but otherwise the 
operative field is bloodless. A hsBmostat is carefully applied to each bleeding 
point. The lateral cutaneous branches of the intercostal nerves are severed. The 
anterior sheath of the rectus abdominis muscle is removed in its upper portion, 
and for reasons that have been made plain. The mass is now removed. All 
vessels are ligated with catgut, and the hsmostats removed. It is found that 
the skin margins cannot be approximated. Both fiaps are therefore undermined 
until the edges contact without undue tension. It has been necessary in certain 
cases to undermine the internal fiap to such an extoit that if^en finally sutured 
to the external the other breast rested in the midline of the body. The edges 
were apposed and secured by interrupted stitches of silkworm gut and of catgut. 
Drainage was established by a rubber tube, which emerged from a stab wound 
in the axilhiry skin. I>ry dressing. 

During the operation, examination of a frosen section by the pathol<^gi8t 
revealed adenocarcinoma in the breast and in the lymph-nodes. 

Early in the clinical course of carcinoma it is a purely local dis- 
ease, beginning with the malignant transformation of a scarred 
epithelial surface. It is when the first twinge of pain oomes or the 
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lump is first noticed that surgical treatment offers an excellent chance 
of cura When, however, the disease is running riot through the 
tissues, we are performing a surgical operation only if we interfere 
at all, and are not instituting surgical treatment. 

The incision is planned so that, while keeping wide of the tissue 
that is infected with carcinoma, there will be enough skin left to bring 
the edges in contact Halsted, of Baltimore, makes a wider sweep 
and resorts to skin grafting: it may be that fewer recurrences follow 
his method. The incision is, of course, kept out of the axilla. 

The distal stumps of the pectoral muscles are stitched to the walls 
of the axilla by Murphy, so as to prevent undue pressure on the 
axillary vessels. We avoid this pressure by maintaining the arm at 
a right angle to the body after operation. By this simple method 
oedema is seldom met with. 

The prognosis in this case is good because the patient came very 
early (three months) in the course of the disease for operation. While 
she sought surgical relief much earlier than the average patient, yet 
the pn^osis would have been much better had she come even sooner. 
^^ At least twenty-five per cent of patients with mammary carcinoma 
are referred to the surgeon with the disease hopelessly disseminated. 
The majority of the remaining cases have observable cancer, which, 
as a rule, means inoperabilily. . . . Improvement can only 
come through the medium of the family physician, and lay education. 
Until there is thorough understanding among doctors that every lump 
in the breast of every person, male or female, young or old, is a 
cancer in the making and should be immediately removed, we need 
not expect any improvement in the final operative results of mam- 
mary cancer '* {Petma. Med. J., Jan., 1914). Other articles : " Oper- 
ative Treatment in Carcinoma of the Breast" {Anruds of 8urg., 
xxvii, 113) and ''Bone Metastases in Carcinoma of the Breasf 
{Ibid., xlvi, 328). 

From 1909 to 1913, inclusive, there were 163 operations for car- 
cinoma of breast, with one death. 

TUHOB or SPINAL OQBD; lAMINBOTOMT; XXOISION OF TUMOB; BECOVEBT 

Case XXIII. — Farmer, 42, oompUined of pain, parestheflia, and unsteadiness 
of legs. 

Two years ago the trouble began with sharp pain in left hypochondrium and 
side, coming on usually at night and lasting two hours, and relieved by getting 
up and walking around. At first had an attack once a week, but, for the last six 
Vol. UL Ser. 24—12 
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weeks, every night. Pain is sharp and shooting, but does not radiate. It has been 
severe enough to require an anodyne. In the severest attacks the left lumbar 
muscles go into spasm and form a hard, prominent mass. Has " girdle sensation " 
in epigastrium. Appetite good; bowels constipated; normal wei^^t, 180 pounds, 
and now weighs but 168. 

Gait ataxic: stands with toes outward and feet spread wide apart. Romberg 
sign present. Muscular incodrdination of lower extremities, but no loss of power. 
Above waist, pain, tactile and temperature sense, muscular power and codrdination 
are normal. Below hips, complains of peculiar drawing soisation and tingling. 
No impairment of temperature sense. Tactile and pain sense are indefinite. 
Girdle sensation always present when pain begins. 

Refleaet, — Pupillary, normal; bicipital, normal; patellar, markedly exag- 
gerated; ankle clonus, absent; Babinski, present on right; achilles, exaggerated; 
cremasteric, absent on right, active on left; testicles are analgesic; abdominal, 
absent. 

Heel to knee test imperfectly performed. Passive movement of toes not 
appreciated. No muscular atrophy. Lately has had a circular constriction 
around calves of both l^gs, but worse on right side. 

Skiagram of spine negative. Cytodiagnosis of cerebrospinal fluid showed a 
few polymorphs, and small lymphocytes predominating. Smears from same fluid 
showed no organisms, and cultures were sterile. 

At operation a longitudinal incision was made over the spinous processes 
from the sixth to the tenth thoracic vertebrs, and the spines were snipped through 
at their bases. The lamintt of the corresponding vertebr» were cut through and 
the dura was exposed and then incised. The cerebrospinal fluid was under hyper- 
tension. A tumor the size of a cherry, soft but not cystic, and exerting consider- 
able pressure upon the cord, was found and removed. Dura sutured and wound 
dosed. 

Pathologic examination showed a tumor apparently encapsulated. Micro- 
scope revealed a fibrocellular wall. In many places there was considerable cellular 
exudation, and in others endothelial proliferation, with here and there cedematous 
and myxomatous d^^eration. Foci of hemorrhage were present. 

Nineteen days after operation there was no pain, and patient had recovered 
considerable use of legs. 

Forty-three days after operation examination showed that all movements of 
l^gs and feet were well performed. Resistance to passive motions good. Irritation 
of soles of feet causes slight flexing of toes. 

Reflewes. — ^Ankle, slight both sides, more marked on right; knee, prompt both 
sides; cremaster, normal on left, slight on right; abdominal, slight on right, 
absent on left. 

Muscles of leg are Arm, but smaller than before operation. Bowels constipated, 
though action of sphincters is normal. Erections normal. Pain, muscular and 
tactile sense normal. Testicles sensitive. Recognizes direction of passive move- 
ment of feet and toes. Heel to knee test badly done. No pain. Can walk without 
crutches. Cannot stand by himself unless holding on to something. 

This patient was operated upon four years ago, and it is one of 
those fortunate cases of spinal cord disease in which operation benefits 
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the patient Since then great advances have been made in the surgery 
of the spinal cord. We are learning better now how to select our cases 
for operation, whether the trouble is due to trauma or disease. Spinal 
decompression is performed in inoperable tumors and in those that 
are operable and capable of self-extrusion. Cases of spinal cord 
timiors are being reported in which there is no manifestation of pain 
(Lloyd, J. H., and Deaver, J. B., "Case of Tumor of the Cervical 
Region of the Spine," Amer. J. Med. 8ci., 1888, vol. 96). 

HSBNIA, EPIOASTBIO; RADICAL CUBE; HYDBOOELE OF OOBD; EXCISION; BEOOYEBT 

Case XXIV. — Carpenter, 61, complained of tender lump in midepigaBtrium 
and another in right side of scrotom. 

Three months ago, while Ufting heayy girder, was seized with pain across 
upper abdomen, and several weeks later a smaU swelling appeared in midline. 
This has become larger and tender, and is painful when patient bends forward. 

Since childhood, following an injury, has had lump in /ight side of scrotum. 
Becently this has commenced to grow, but it presents no subjective symptoms. 

A small, tender, irreducible swelling in midline two inches above navel. 
A hydrocele of right cord, size goose egg. 

At operation a vertical incision made over the epigastric tumor exposed a 
hernial sac coming out between recti. Sac freed and opened, no contents. Trans- 
fixed, tied off, removed. Sheaths of recti overlapped by catgut sutures. 

Vertical incision over right side of scrotum. Testicle and hydrocele deliv- 
ered. Latter dissected from cord, and at point of adhesion to testicle tunica 
albuginea was incised. Hydrocele removed entire. Incision in tunica closed, and 
denuded area of cord oversewn. Testicle and cord replaced. Closure. 

Epigastric hernia as a cause of obscure epigastric pain and vomit- 
ing is apt to be overlooked. In this condition an annular orifice is 
found in the linea alba between the ensiform and the navel, usually 
about midway. Through this orifice a pellet of preperitoneal fat 
usually protrudes, and at times the wall of the stomach is nipped. 
In connection with the hydrocele of the cord, a hydrocele of the canal 
of Nuck vrill be described later on, 

DEBMOm 0T8T AT UMBIL10U8; EXCISION; BEOOVBBT 

Case XXV. — Brakeman, 29, complained of discharge from navel and sharp 
pain in lower right abdomen. 

One month ago " strained " abdominal muscles while applying brake. 
Worked until six days later, when he went to bed for three days on account of pain. 
At that time a slight discharge from navel was noted. The soreness disappeared, 
but discharge continued, and he returned to work at end of third day. Noticed a 
red and swoUen prominence at naveL 

Two days ago he noticed sharp pain below to right of navel, which lasted two 
days. Feverish; no vomiting; boweli regular; slight discomfort urinating. 
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Since attadc discharge has lessened, but tumor is more tender upon preuure. 
Has sensaUon of cord running down from naTcL Leucocytes, 10,300. 

At operation a vertical incision was made below navel down into miuclefl, 
and considerable pus was evacuated. Small tumor, resembling dermoid, wu 
excised from navel. 

Pathologic examination of the tumor revealed sebaceous material, hair and 
blood. No tubercle bacilli were found in the discharge, but culture disclosed 
B» coU oommun%8. 

Because of its embryologic significanoe the navel is a logical 
place for the appearance of dermoid, as of other, cysts. TubulocystB 
of Bland-Sutton which here arise from the vitello-intestinal duct and 
the urachus may occur. A patent urachus may cause a urinary 
fistula at the navel, and a patent Meckel's diverticulum a fecal fistola. 

HEBNIA, UHBHICAL, STIAITOULAin) ; RADICAL QPKBATION; BBCOVEBT 

Case XXVI. — ^Female, 68, complained of pains in abdomen and vomiting. 

Since fifteen years has had hernia at navel, which has been irreducible sinoe 
eight years. 

Since one year has had several attacks of cramps in hernia, but never vomited. 

Evening before day of admission cramps began across epigastrium and in 
hernia, gradually becoming worse and followed in two hours by vomiting, which 
has persisted. Last bowel movemei^t that morning. Enemata futile. 

A lobulated, tympanitic, irreducible hernia at navel about size of large 
orange. Tender to firm pressure and bluish. Coils of bowel palpable; moderate 
peristalsis elsewhere. 

At operation a transverse incision was made across lower portion of sac down 
to and through aponeurosis of external oblique. Neck of sac isolated and incised 
all around, opened, and a mass of ileum and transverse mesocolon released. Ad- 
hesions between bowel and wall of sac dissevered and Ugated. Constriction at neck 
of sac divided. Circular constriction of ileum, which was pale, but not dark- 
bluish. Bowel replaced; redundant sac excised. Upper flap of aponeurosis over 
lapped upon lower by a mattress suture; free edge tacked down. Deep layer 
of superficial fascia sutured. Redundant skin and fat excised. Closure. 

The abdominal wall is a part of human anatomy that is much neg- 
lected. In childhood more care should be taken with the stump of tiie 
umbilical cord, and infantile umbilical hemise more carefully 
treated^ and if strapping does not result in cure, as it usually does, 
radical operation should be performed, despite the age of the little 
patient. In boys, phimosis is a cause of increased intra-abdominal 
pressure that is often overlooked. During pregnancy a maternity 
belt should be worn, and the tone of the abdominal muscles maintained 
by judicious massage: this also diminishes the tendency to the forma* 
tion of linese albicantes. Such care should also be taken after, the 
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puerperium^ and conditions that produce tympanites, and other 
sources of strain upon the abdominal walls, should be removed. Most 
of these patients are poor operative risks. 

Prom 1909 to 1913, inclusive, there were 63 operations for umbili- 
cal hernia. Of these, ten were strangulated. There were five deaths. 

HKRNIA, IR0UINAL, DIBIOT; BADIOAI. OPIft^TIOIV (mOUSON) ; BBOOVKBT 

Case XXVII. — Shoemaker, 33, complained of rupture on left side of groin. 

Since three jears he has noticed a swelling in left inguinal r^on, which 
has g^radually increased in size. Little trouble until recently. It becomes larger 
when doing heayy work. At times there is difficulty in reducing it. Has not 
worn a truss. 

A large, complete, left inguinal hernia, which is reducible. 

At operation the incision began near anterior superior iliac spine and passed 
downward and inward parallel with and three^uarters inch above Pouparf s 
ligament, terminating Just beyond external abdominal ring, exposing the sper- 
matic cord as it emerged from the latter. The incision through the aponeurotic 
tendon of the external oblique skirted the upper portion of the external ring, 
terminating just above its internal pillar. By not opening into the ring the 
resistance it lends to a recurrence j>f hernia is preserved. The ilio-inguinal nerve, 
coursing upon the internal oblique muscle from the direction of the anterior 
superior iliac spine, was isolated and retracted toward the thigh. Trauma to this 
nerve is a source of postoperative pain. In operating under local infiltration 
amesthesia the nerve may be blocked at this stage. The lower flap of the external 
oblique aponeurosis was freed until the shelving margin of Poupart's ligament 
was clearly revealed, and the upper flap was freed upward. On pushing the 
arching fibres of the internal oblique muscle upward with the handle of the 
scalpel the sac of the hernia was exposed and its direct course determined by its 
position internal to the deep epigastric vessels. Hie hernia was the size of a 
man's fist, and was covered l^ the thinned-out transversalis fascia and conjoined 
tendon. These two layers were incised and pushed back from the sac by gauze 
dissection. In approaching the neck of the sac the testicle, the vas deferens, and 
the spermatic vessels appeared on the side of the sac, and were cleared from it. 
In thus separating the vas deferens the unavoidable trauma is a potential cause of 
postoperative epididymitis. The sac was thickened and vascularized by elongated 
and dilated vessels. To control bleeding from these it was trantfiwed and ligated, 
instead of merely being ligated. The sac was empty, and it was shown that 
there were no adhesions of the abdominal contents to its neck. In the restoration 
of the inguinal canal the spermatic cord was not transplanted, because the greatly 
thinned-out conjoined tendon was not strong enough to form the new posterior 
waU. The tendon was therefore stitched to the shelving margiii of Poupart's 
ligament over the cord, the divided edges of the external oblique aponeurosis were 
approximated, and the skin closed. 

This patient was rather young to have such a large hernia. It is 
unusnal for a direct hernia to descend so far into the scrotum. 
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HXBNIA, nrOUHTAL, DIBBCT (B.) AlID IHDIBBCT (L.) ; KAPIGAL; BBOOTKBT 

Case XXVin.--Waiter, 60, compUined of bilateral ruptare. 

Since fifteen years has had a right-sided hernia; wore truss for short time. 

Since few months has had pain in this side. 

Since one year has noticed swelling in left inguinal region. 

Has had no cough; no dyspepsia. 

Right inguinal hernia is incomplete; left is smaller; both are reducible. 

At operation, after exposing the internal oblique muscle, the handle of the 
scalpel was swept first under the conjoined tendon so as to expose the spermatic 
cord; secondly, farther out between the arching fibres of the internal oblique and 
transrersalis muscles, just external to the spermatic cord, with a view to freeing 
the transversalis' muscle fibres from the transversalis fascia, so that the latter 
can retract when the sac is removed. Tliere was now revealed a mass of preperi- 
toneal fat (lipoma of the inguinal canal) , upon the removal of which the small sac 
of an incipient hernia was exposed. To the inner side of the sac the deep epigastric 
vessels were demonstrated, thus proving the indirect course of the hernia. The 
sac was opened and found empiy. The underlying sigmoid was shown. After 
disposal of the sac the operation was finished with transplantation of the sper- 
matic cord. 

On the right side the sac was the size of a plum, and was empty. Its neck 
would admit the tip of the index. On drawing the ileum into the wound a 
diverticulum as large as the little finger was seen on its antimesenteric border, 
but it was deemed good surgery not to disturb it. The appendix was removed. 
The cord was transplanted in this case because the conjoined tendon was not 
spread over the sac, the latter emerging through the outer portion of Hesselbach's 
triangle, beyond the edge of the conjoined tendon, therefore being covered by trans- 
versalis fascia only, and no conjoined tendon. 

The Statistics of inguinal hernia for our five-year period from 
1909 to 1913 are: 

Ye*r. Inguinal. Deaths. Inoaroerated. Deaths. Stranculated. Deaths. 

1909 107 3 6 

1910 131 1 6 6 

1911 153 3 2 7 2 

1912 173 3 4 1 

1913 177 4 6 1 

TotaU 741 4 18 27 4 

The total number of inguinal hemiasy therefore, is 786, and the 
total number of deaths is eight, a mortality of a fraction over one 
per cent Among Dr. Deaver's published articles on this subject are: 
"Treatment of Gangrenous Hernia" (Annals of Surg., xx, 189) ; 
" Case of Bilateral Operations for Strangulated Hernia " {Ibid., 
xxiv, 63) ; " Radical Cure of Inguinal Hernia " (Ibid., xxvii, 459) ; 
" Radical Cure of Hernia " (Ibid., xxxi, 651). 
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HEBNIA9 FEMOBAL, BTRAITOXTIATED ; BSPAIB; KNTEBO-ENTEBOSTOICT ; BBUOVEBT 

Case XXIX. — ^Biale, 46, emergency operation, and no history was taken. 

At operation a right inguinal incision was made orer the tumor, and a 
strangulated femoral hernia exposed. Gimbemat's ligament, the site of constric- 
tion, was cut. Sac opened and contained free fluid. Ileum very much congested 
from a kink, and one area, the size of a dime, was dark blue. In the centre of this 
area was a small perforation one-eighth inch in diameter. Intestines distended 
except at site of constriction, which remained flat. Resection was followed by an 
end-to-end union, and this by a lateral anastomosis. Intestines returned with 
difficulty on account of small opening of femoral canal. To return them it was 
necessary to cut lower fibres of Pouparfs ligament. These fibres were sutured 
with chromic gut. The sac was not closed: cigarette-drain placed in peritoneal 
cavity. 

Pathologic examination of intestine showed early gangrene. It measured 
5 X 1.5 Cm. Bacteriologic culture revealed B. feoaUi alkaligene$. 

Had the nature of the hernia been divined previous to operation 
it would have been better to have approached it by the inguinal route 
of Bu^. It will be noted that the patient is a male, seeing that 
femoral hernia in this sez is notoriously unusual. 

The statistics of femoral hernia for the five-year period are : 

Year. Femoral. Deaths. Ineareerated. Deaths. Strangulated. Deaths. 

1009 13 1 4 1 

1910 9 3 

1911 12 8 

1912 15 2 4 I 

1913 15 2 1 

Totals 64 5 15 2 

The total number of femoral hernias^ therefore, is S4, and the 
total number of deaths is two, both strangulated, a mortality of a 
fraction over two per cent Article: " Strangulation of Fimbriated 
Extremity of Fallopian Tube in Sac of Femoral Hernia " {AnnaU of 
Surg., xl, 154). 

GUNSHOT WOUND OF ABDOMEN; NO OPESATION; BBOOVKET 

Gasb XXX. — ^Female, 24, recipient of ballet wound through left tide of 
abdomen. 

BuUet had entered abdomen just to left of navel, and had lodged fubcutane- 
OU8I7, posterior to the crest of the left iliac bone^ where it was detected by 
skiagram. Bullet easily extracted from muscles, and was neither crushed nor 
fragmented. 
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No signs of perforated viscus; no pain; no distention or rigidity; good peri- 
stalsis and other evidence of absence of general peritonitis. 

Fifteen hundred units of antitetanic serum injected into right abdominal wall. 
No taema given for fear of damaging a possibly injured bowel. 

Patient was neither shocked nor much exhausted after experience. 

This proved to be a simple penetrating gunshot wound. Many 
times it is hard to distinguish this variety from a penetrating and 
perforating wound. Many patients whose abdomen has been pene- 
trated by a bullet with a wound of entrance and one of emergence 
have been subjected to exploratory laparotomy, and no evidence of 
visceral injury discovered. As in this case such wounds give few or 
no symptoms. Again, many cases have been operated upon in which 
there were present no symptoms indicating the serious nature of the 
injury, for the reason that the patient was not bleeding, as the per- 
forations were in the " bloodless " portion of the bowel (J. V. Brown). 
The safest course to pursue is " when in doubt, perform laparotomy." 
Article: " Indications and Nature of Treatment in Severe Abdominal 
Injuries, etc*' {Med. News, 1895, vol. 66). 

HiEMATOMA, OASTBOOOUC OMENTUM; INCISION AND DRAINAOS; BBOOVEBT 

Gabs XXXI. — ^Driver, 42, complained of pain acroes stomadi. 

Five months ago was kicked in epigastrium l^ horse, laid up in bed for a 
month, then went to work and back to bed again. Since then has been working 
a few days and going back to bed again. 

After accident vomited several days and many times since, and often was 
nauseated. Has not been able to eat much except toast, ^ggs, and other light 
articles. Has lost ten pounds in five months. Bowels regular; no jaundice. 

Since one week has had considerable cough, with pain across epigastrium. 

Two nights previous to admission had a chill which lasted two hours. 

A large, somewhat nodular mass disc of grape-fruit in right hypochondrium, 
and extending to a hand's breadth below ribs in midclavicular line. No masses over 
stomach. 

Skiagram revealed a definite shadow, ovoid in shape, 6x6 inches in size, 
extending downward from margin of liver toward navel, moving freely with liver, 
and evidently connected with it. Stomach shadow normal in outline and position. 

Test breakfast showed free acidity of S, total 10. 

Blood count: Hemoglobin, 70; red blood-corpuscles, 4,630,000; white blood- 
corpuscles, 7100. 

At operation, incision made through upper right rectus revealed a fluc- 
tuating mass in gastrocolic omentum. Trochar drained off dark, thick, 3rellow 
fluid, with disintegrated blood. One rubber tube, surrounded by four pieces of 
gauze, was placed in gastrocolic omentum. Wound closed about drainage. 

Pathologic examination showed greenish-brown, alkaline fluid, 1010, negative 
for bile and its pigments, but large numbers of red blood-cells. Culture sterile. 
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Injuries akin to this are described in Deaver and Ashhurst's work 
on the " Surgery of the Upper Abdomen.'^ First, there is the case 
recorded by Vatter of rupture of the right gastro-epiploic artery, due 
to the kick of a horsa Laparotomy was done on account of symptoms 
of internal hemorrhage. There was an insignificant tear in the mar- 
gin of the liver. The artery was ligated and recovery ensued. The 
cause of the hemorrhage in Case XXXI was obscure because of the 
length of the time (five months) since the injury was received. The 
second case was that of Ziegler, whose patient had received an abdom- 
inal injury some weeks previously; he found a large hsematoma in 
the anterior wall of the stomach; recovery was uneventful. This 
classifies as an interstitial rupture of the stomach, which may cause 
(1) hsematoma, (2) cyst, (3) abscess. The first lesion is possibly the 
rupture of a vessel in the submucosa, and if small the hsematoma may 
be gradually absorbed. If large, however, a cyst will form, and may 
become infected through the mucosa, so that an abscess results. 
Thus, Chutro, of Buenos Aires, records the case of a boy of nine 
years who received a kick from a horse in the epigastrium; ninet^n 
days later an interstitial abscess in the posterior gastric wall was 
opened and drained ; uneventful recovery ensued. 

SI7BPHBENI0 ABSCESS; TBANSPIAXJRAL IirOISION; BXOOVXBT 

Case XXXII. — Stock boy, 15, taken ill day before admission with abdominal 
pain, at first general, then localizing to right iliac fossa, and becoming intermittent. 
Vomited twice, and later took oaihartic. 

Slight rigidity of lower right rectus, with deep tenderness. 

At operation an incision through this portion of the muscle evacuated cloudy 
fluid. Intestines were walled off with pads. Incision enlarged upward, and 
collection of pus found in subphrenic space. Appendix retrocsecai, high up, and 
pointing upward; long, thin, acutely inflamed, gangrenous and perforated near 
tip. Removed by cautery and stump invaginated. Very copious drainage was 
placed above and below the liver, in the pelvis, and near the incision. 

Pathologic examination revealed acute suppurative appendicitis, and B. ooU 
was isolated from pus. 

The symptoms did not subside entirely after operation, and the leucocytes 
continued up around 20,000. 

At the second operation the tenth rib was resected in the posterior axillary 
line on the right side, and the subphrenic space opened into. Free drainage was 
provided. 

Two months after first operation patient was discharged with a granulating 
wound and in good general otmdition. 
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The development of subphrenic abecees was favored by the high 
position of the appendix, and, furthermore, by its length and upward 
pointing. It was a fulminating case. The pus entered the right renal 
pouch and then the right posterior intraperitoneal subphrenic space, 
and, travelling around the free edge of the right lateral ligament 
of the liver, invaded the right anterior intraperitoneal subphrenic 
space. Appendicitis is the cause of about one-sixth of the cases of 
subphrenic abscess, and of these two-thirds are intraperitoneal. 

The prognosis of subphrenic abscess is bad. Fortunately, the 
number of cases following appendicitis is diminishing, owing to the 
hurrying of patients afflicted with this malady to the operating table. 
Thus, in the first two years (1909 and 1910) of our five-year statis- 
tical period there were five cases, while in the remaining three years 
there were only two. It is the most frequently overlooked of all the 
complications of app^idicitis. 

THE LIVES AND BILIABT PASSAGES 
BTTPTUBB OF UVEB; LAPABOTOMT AND PAOKmO; BBOOVKBT 

Case XXXIH^-^echanic, 24, cnuahed hy locomotive at Baldwin's Works. 

About 3 o'clock on afternoon of admission was caught between two heavy 
objects, crushing lower part of right chest anteropoeteriorly. Temperature, 98; 
pulse, 84; respiration, 28. Fracture of lower few ribs on right side. Impairment 
of percussion note in both flanks. Moderately tender over liver. liver dulness 
not obliterated; no rigidiiy; peristalsis present; chest clear. Faint crackle 
occasionally over region of fracture. Diagnosis, fracture of ribs and probably 
rupture of liver; immediate operation advised. 

Patient refused to be operated upon until arrival of family. Pulse gradually 
grew weaker and rapid, mucous membrane and skin blanching, and dull note in 
flanks rising. Gatheterized urine was clear. Blood count: Haemoglobin, 80; 
white blood-corpuscles, 23,700. 

Operation by Dr. Ross at 7.30 — ^four and one-half hours after accident. 
Pulse now very weak, 140. Incision through upper portion of right rectus. Blood 
was everywhere. Rupture in right lobe of liver posterior surface, three inches 
wide and of an equal depth, gaping widely and oozing considerably. Seven pieces 
of gauze were packed in layers into the rent. Clots sponged out hurriedly. 
Closure by through-and-through sutures. Received intravenous saline during 
operation, so that pulse was better at end of operation than before. 

In the postoperative treatment intravenous saline and much morphine were 
given repeatedly. The last piece of gauze was removed on the sixth day. 

This patient flirted with death and won. If operated upon within 
the first six hours the mortality is 39.5 per cent, while in the next 
six hours it is 50.4. At first the pulse was slower than one might 
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expect, but bradycardia has been observed after these injuries, just 
as it occurs in some cases of chobemia, and is thought to be the result 
of the action of bile-acids. The diagnosis is often difficult, especially 
at first, but a history of injury in the hepatic region always should 
make one suspect rupture of the liver. The prognosis varies with the 
nature of the rupture and the promptness of operation. Thus, rupture 
of the hepatic tissue involving the capsule operated upon early, as in 
this case, offer^ a fairly good prognosis. In subcapsular or central 
rupture recovery may follow without operation, but an hepatic or 
subphrenic abscess is liable to develop. Therefore, while the im- 
mediate danger is from hemorrhage, the remote is from sepsis, 
although a few instances of embolism by pieces of hepatic tissue have 
been recorded. The treatment is immediate laparotomy with repair 
of the lesion. If the rent be accessible, the wound may be sutured 
with promise of a speedier convalescence; otherwise gauze packing 
is easier. It need not be pressed in very tightly, because the blood- 
pressure in the liver is quite low. The tampon was not entirely 
removed until the sixth day: this was to prevent secondary hemor- 
rhage, which might occur up to that time. Omentoplasty, in which 
the omentum is stuffed into the liver wound or stitched to its borders, 
is an excellent method of choice in controlling hemorrhage from this 
organ ("Treatment of Abdominal Injuries with Intra-abdominal 
Hemorrhage,'* Annals of Surg., xxi, 326; Deaver and Ashhurst: 
" Surgery of the Upper Abdomen "). 

KCHINOOOOOUS C7ST OF IJVEB; INCISION, EVACUATION, AND DBAINAQB; BEOOYEBT 

Case XXXIV.— Austrian butcher, 10, complained of indigestion. 

Since five years has had attacks similar to present. 

Four weeks ago seized suddenly with severe pain in epigastrium, radiating 
across upper abdomen and into back, and lasting several hours. Noticed epigas- 
tric sweUing. Had one diiU. 

Two weeks ago had last attack. Pain of two hours' duration. Vomited after 
drinking. Has lost about 15 pounds in last two months. 

Visible swelling about size of small orange in epigastrium, exceedingly tender, 
dull to percussion, moves slightly on respiration, and not differentiated from 
liver. On deep percussion a suggestive tympany is obtained. Upper dulness of 
liver at sixth rib; lower continuous with that of tumor. 

During the five days between admission and operation complained continuously 
of severe pain in tumor, and required morphine. Tumor enlarged steadily, 
reaching to about 6 Cm. above navel, and slightly more to left than right. Leuco- 
cytes, 17,600. 

At operation through an incision in the right rectus the left lobe of the 
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liver was low and its oonyezitj boggy. Moderately dense adhesions bound it to 
surrounding tissues. In dissevering an adhesion the wall of an abscess in this lobe 
was ruptured and a thin stream of pus appeared. Attempts at aspiration being 
fruitless, after protecting the surrounding tissues with gauze pads, the small 
opening was enlarged by the finger, liberating a large quantity of pinkish-yellow, 
faintly odorous fluid containing many ''white grapeskin" cysts in a state of 
collapse. These varied in size from a small pea to a large bird's egg. About one 
pint of this mixture was evacuated, and a cavity fully as large as a man's fist 
found. This was curetted and drained, and the opening of the mother cyst walled 
off l^ gauze pads above and below edge of liver. Closure. 

Nineteen days after operation the rubber tube came out, followed by the 
lining of the wall of the great cyst and numerous broken-down smaller cysts. 

Five weeks after operation developed symptoms of ureteral calculus, and the 
next day passed per uretkram an irrqpilar, whitish, granular, moderately firm 
stone, the size of a large pin-head. 

On discharge much bile and mencus were oozing through the sinus, but the 
abscess cavity was almost obliterated. 

Pathologic examination revealed a multilocular hydatid cyst, with a large 
amount of blood, broken-down liver-cells and fat. Individual daughter cysts 
apparently contain the liver substance. Microscope showed hyaline degeneration 
of cyst wall. Culture from cyst contents sterile. 

This cyst was favorable for operation by its accessibility and 
mildly infectious natura The patient was fortunate in having just 
enough disturbance to denote the presence of the cyst and yet not 
sufficient infection to jeopardize his recovery. Although the cyst had 
been fairly latent for five years, during the last month it became active, 
and the diill was significant of beginning infection. The patient was 
also fortunate in escaping complications such as rupture of the cyst 
into an adjacent cavity or viscus. The case was suitable for the 
formalization prophylactic treatment of Qu6nu, but it is doubtful if a 
better result would have been obtained. 

PTLXPmJEBinS; OHOLAKQinS; PANOBKATIC LTMPHANGFnS; CHOLEDOOHOSTOMT ; 

BBOOVXBT 

Case XXXV. — Female, 52, complained of dull, aching pain in epigastrium, 
fever and sweating. 

Operated upon two years previously: cholecystectomy; appendicectomy ; sal- 
pingo-odphorectomy. 

Relief for five months, when suddenly was seized with sharp pain in epigas- 
trium and right hypochondrium with vomiting. Duration, ten minutes. 

Since then has had many attacks of increasing intensity. During these was 
jaundiced, and had chills, fever, and sweats. 

Has flatulency and distention, constipation, clay-colored stools, and dark 
urine. 
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Skin jaundiced and pasty. Tenderness at a point in epigastrium to right of 
midline. Scars of previous operations. 

At operation through an upper right rectus incision adhesions between liver 
and omentum, and colon and liver were ligated and dissevered. Gall-bladder 
absent. Pancreatic lymphangitis present. Portal vein found to right of hepatic 
duct, greatly thickened, enlarged, and the site of pylephlebitis: hypodermic needle 
withdrew dark, venous blood. Hepatic artery tortuous and to inner side of vein. 
Common duct to inner aide of hepatic artery : thickened and patulous, bile with- 
drawn; one rubber tube sutured into it. On expressing liver reddish-brown bile, 
mixed with pus which indicated cholangitis, exuded. Right lobe of liver thick- 
ened and chronically inflamed. Drainage of adjacent fossae. Closure. 

After operation prolonged drainage of common duct was maintained, and on 
discharge patient still wore the " T " tube, which now drained healthy bile. 

The patient's chief disturbance was chronic catarrhal cholangitis 
with acute exacerbations. It is not unlikely that the pancreatic lymph- 
angitis offended by causing pressure upon the common bile-duct Pro- 
longed drainage of the latter is indicated in both of these conditions, 
and these patients are often aware of the relief and comfort associated 
with prolonged wearing of the tube. 

XMPTSMA OF OALL-BLADDEB WITH PERFORATION; OHOLSOTSTBOTOMT ; OHOLEDO- 

OHOSTOICT; BBOOVERT 

Case XXXVI. — ^Female, 52, complained of pain in right hypochondrium. 

Since twenty-five years has suffered from indigestion, especially from bread . 
and meat, epigastric pain and constipation. 

Three weeks ago attack began with pain in gaU-bladder region referred to 
scapula and back. Did not vomit. Chills and fever, but no jaundice. 

Tender mass in right hypochondrium. Leucocytes, S700. 

At operation through upper right rectus incision there were adhesions be- 
tween gall-bladder and omentum, and gaU-bladder and colon; these were ligated 
and dissevered. Intestines walled off with gauze pads. Gall-bladder contained 
pus and showed a small perforation. Cystic duct and cystic artery ligated, gall- 
bladder removed, and fossa oversewn. Patency of common duct determined by 
probe. Common duct incised and "T" tube sutured into it. Glass tube placed 
in subhepatic space. 

Culture of pus showed B, ooli oommuma. 

Had this patient been operated upon at an earlier period in the 
course of her disease she would have been spared many years of suf- 
feringy and the suppuration in the gall-bladder would have been 
prevented. The present attack^ accompanied by diills and fever, indi- 
cated the lodgment of a virulent infection in a gall-bladder that had 
been the seat of a long-standing chronic cholecystitis. There were 
two ways for the pus to evacuate itself. The rarer is through the 
cjs&c duct The more common is by perforating ulceration of the 
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gall-bladder walls. Nature anticipated such an event in this case by 
hemming the gall-bladder in with the omentum and colon, else more 
mischief would have resulted. Had operation been refused, the 
further course might have been a natural cholecystocolostomy, and the 
empyema would even have been converted into a hydrops with sterile 
or slightly infectious contents. Thus, hydrops may precede or follow 
empyema. The fate of this chronically diseased gall-bladder justifies 
the performance of cholecystectomy for chronic cholecystitis. At 
times the organ becomes extremely distended. Such a case was oper^ 
ated upon by Dr. G. G. Eoss at the German Hospital The distended 
gall-bladder, full of pus, reached to the brim of the pelvis. 

▲OUTS CHOLEX^STITIS; CHOLBCTSTBOTOICT ; BEGOVEBT 

Case XXXVII. — Female, 63, oompUined of pain in right hTpochondriom. 

Sixteen years ago was confined to bed with severe pain in right hypochon- 
drium. No jaundice. Then had chiUs, fever, and nausea, but no vomiting. 

Since then has had chronic dyspepsia and constipation. 

Two weeks ago the same old pain recurred. It was severe and cutting, and 
radiated about abdomen. It was accompanied by much gas and nausea, Imt no 
vomiting. No chills, fever, or jaundice. Blood count: Hsemoglobin, Sl; red 
blood-corpuscles, 3,970,000; white blood-corpuscles, 22,450. 

Rigidity of upper right rectus and moderate tenderness below ninth ri^t 
costal cartilage. Swelling barely detected below right costal margin. 

At operation, with a sandbag under the lower thoracic spine, a curved incision 
was made, beginning just below the ensiform, following with slightly upward 
and outward convexity the costal margin, and then going straight down between 
the fibres of the rectus. Large gauze pads inserted to protect the viscera and 
keep them from protruding into the operative field. Liver dislocated downwards 
and then upwards over costal margin, thus bringing it partly out of incision, by 
seizing the margin with gauze, taking care not to crush the friable parenchyma. 
No adhesions to be cleared. Gkill-bladder distended and lymph-nodes on lesser 
curvature of stomach enlarged. GaU-bladder and cystic duct freed. Cystic 
artery clamped and later ligated. Cystic duct clamped and cut distaUy. GaU- 
bladder dissected from its fossa from below upward, removed, and sent to labora- 
tory for frozen section. Fossa obliterated at once by oversewing. Stump of 
cysticus dilated by forceps and entered by probe, which explored common duct 
and passed through ampulla of Vater and bile papilla into duodenum. Small 
rubber catheter placed into and secured to stump of cysticus. Rubber tube placed 
into subhepatic fossa. Gauze pads removed and counted. Instruments accounted 
for. 

Pathologic report of frozen section showed acute cholecystitis upon a chronic 
process. Culture from contents of gall-bladder sterile. 

This patient had a milder infection than the preceding case, since 
there were no chills and fever, and no adhesions were found at opera- 
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Empyema of gall-bladder, show- 
ing small perforation. (See Case 
XXXVI.) 



Acute appendicitis of two days' 
duration, about to rupture. Note 
great distention proximally. and 
subserous cyst distally. (See 
Case LXVI.) 
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Microscopic appearance of carcinoma of appendix. 1. Nests of cancer cells. 
2. Glands of Lieberkahn. 3. Lymphatic nodule. (See Case LX VI.) 
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tion. Theoreticallj^ the leucocyte counts should have been reversed 
for the two patients. However, the lymphangitis and lymphadenitis 
in the lesser omentum might account for the difference. Care must 
be taken to secure the cystic artery, for it is a sharp spurter when 
cut It is a branch of the hepatic, and is distributed to the gall- 
bladder and its fossa. Inflammatory oedema of the bile papilla may 
obstruct the passage of the probe, but not of the flow of bile. Ko oper- 
ation upon the biliary tract is complete without exploration of the 
choledochu& If the cystic duct be tied off, care must be taken not 
to pull upon the common and hepatic ducts at their point of junction 
with the cystic, since this may lead to their being included in the liga- 
ture, an error which leaves the last state of the patient worse than the 
flrst If not tied off, the small catheter in the stump of the cysticua 
is useful for drainage and to afford a means of flushing the choledochus 
as well as provide an additional avenue for enteroclysis. The abdo- 
men should never be closed without drainage, lest the back pressure 
of the bile force the ligature on the cysticus. Here again is the 
advantage of having a tube in the latter. The distention of the gall- 
bladder and the omental lymphadenitis were both indications for the 
cholecystectomy (" Cholecystectomy,*' Surg., Oynec. and Ohstet, 
1913, 667-673). 

OHBONIO CHOLBOTSnnB; PANGBBATIO LTICFHANOITIB ; CH0LSCT8TS0T0MT ; BEOOVBBT 

Gasb XXXVILI.— Female, 4S, complained of pain in right hypochondrium. 

Eleven years ago had a severe attack of biliary colic, and was deeply 
jaundiced. 

Since six wedcs has had pain in right hypochondrium. Beginning near mid- 
axillary line the pain rapidly spreads to right shoulder. It starts usuaUy about 
1 A.1C. and continues until relieved by morphia. No vomiting follows pain. At 
flrst the attacks were neither severe nor frequent, but recently have occurred 
daily. 

Tenderness at right ninth costal cartilage, along costal .margin, and up back 
to right scapula. 

At operati<m the great omentum was adherent to the distended gall-bladder, 
and this adhesion was ligated and dissevered. Lymphadenitis in lesser omentum, 
and head of pancreas enlarged and hard. Operation similar to that in previous 
case, except that cystic duct was ligated instead of being drained. 

Frozen section showed chronic interstitial cholecystitis. Culture of bile 
sterile. 

In the first attack this patient probably passed a calculus from 
the common duct, and, if soutim later course of the disease shows that. 
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aside from frank attacks of cutting biliary colic and rapid jaundice 
during the passage of a stone, most of the symptoms are caused by 
the inflammation and not by the gall-stones themselves. The chronic- 
ity here is a manifestation of lingering infection^ as shown by the 
omental lymphadenitis and pancreatic lymphangitis, and these, in 
turn, were maintained by insufficient biliary drainage, which was be- 
coming more and more interfered with, as the recent daily occurrence 
of the attacks indicated. Had no operation been performed at this 
juncture, the course first of Case XXXVII and later of Case XXXVI 
might have be^i followed. 

In placing retractors in the left edge of the incision, be sure to get 
under instead of going through the suspensory ligament There was 
an omental adhesion which was readily dissevered. But when firm 
union has taken place with the duodenum or other hollow viscus there 
is considerable danger of opening the bowel and contaminating the 
field. To obviate this the dissection should be made cautiously, keep- 
ing close to the gall-bladder rather than the bowel. In the case of 
fistulous communication between the gall-bladder and the bowel it 
will be necessary to open the tract, and this should be done with as 
little soiling and much protection of adjacent areas as is possible. 
Thus in a recent case of a single large stone in gall-bladder there was 
an inflammatory exudate binding that organ to pylorus. On separat- 
ing this a perforation was found in pyloric antrum, evidently an 
attempt at cholecystogastrostomy in order to discharge the stone into 
the stomach. After cholecystectomy, the inflammatory mass was 
removed from stomach down to level of serosa, and the perforation 
closed by inverting sutures. 

In some of these cases of chronic cholecystitis organisms may be 
lurking in the crypts and folds of the mucosa of the gall-bladder 
when they are not demonstrated by cultures of the bile. In others 
the inflammation invades the deeper layers of the walls and causes 
hyperplastic and proliferative changes, a condition that Kelly con- 
sidered as the beginning of carcinomatous d^eneration. The class 
of cases in which at pres«it cholecystectomy is preferred to cholecys- 
tostomy is that in which a long history of recurrent febrile attacks is 
obtained, and in which operation shows more or less permanent gall- 
bladder changes and evidence of peripancreatic lymphangitis, often 
with some communicated inflammation of the head of the organ itself. 
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CAIjOULUS m OOMMON DUCT; BBMOTAL; CH0Ua)0CH08T0MT; BBOOVKBT 

Cass XXXTX, — Female, 40, complained of pain in right hypochondrium. 

Six months ago began dull, aching pain in middle of back, and this continued 
and Taried in intensity. 

Six weeks ago, on awaking in morning, found body deeply jaundiced; got up 
and two hours later had severe cutting pain, beginning in middle of bade and 
shooting around right costal margin to epigastrium and up over sternum. 
Later, nausea and vomiting. No chill or fever. Stools ashen colored; urine dark. 
Pain subsided in two days, and jaundice three days later. 

Three days before admission another attack developed during the night. 
This time chills and sweats developed. 

Right rectus muscle rigid. No tenderness. Jaundiced. Blood count: Hemo- 
globin, 75; red blood-corpuscles, 3,730,000; white blood-corpuscles, 6760. 

At operation the omentum major was adherent to suspensory ligament of 
liver. Numerous adhesions between anterosuperior surface of liver and dia- 
phragm. Pyloric portion of stomach adherent to gall-bladder and liver immedi- 
ately in relation with it. Gall-bladder contracted. Foramen of Winslow patent. 
Common duct distended: its identity was established by exploration with a 
hypodermic syringe, bile being withdrawn. A small incision was made into it, but 
the passage of a probe was interfered with by numerous gravel calculi. Duodenum 
and pancreas mobilized l^ incising the peritoneum that passes from the second 
portion of the duodenum to the kidney, and turned over toward median line. This 
gave access to the retroduodenal portion of the common duct. A calculus the size 
of a white grape was palpated near the ampulla of Vater, having formed for 
itself a diverticulum. It was impacted. Through an incision over the stone the 
latter was removed. It was ovoid and its surface was rough. In its wake 
streamed a large number of gravel calculi suspended in mucinous bile. These cal- 
culi probably indicated blockage of the ducts throughout the liver. A large rubber 
tube and a smaller '* T " tube were introduced into and fastened in the common 
duct, and an attempt was made to lavage the biliary ducts through these tubes. 
The head of the pancreas was enlarged and hardened. An enlarged lymph-node 
was removed from the omentum minor in the angle between the lesser curvature 
of the stomach and the choledochus communis, and sent ,to laboratory for exam- 
ination. Drainage consisting of two large rubber tubes and a Mikulicz cigarette 
drain was introduced so as to drain the subhepatic (renal) fossa and the anterior 
surface of the lesser omentum. Gauze pads removed, instruments accounted for, 
and incision closed up to drainage. 

This patient exhibited the cardinal symptoms of choledochus 
obstruction. The findings illustrate Courvoisier's law that in calculous 
obstruction of the common duct the gall-bladder is contracted. One or 
more stones may be present in the common duct without causing 
jaundice. The common duct may be much dilated, and a case is on 
record in which the distended duct contained 800 Cc of fluid and 
simulated an echinococcus cyst A dilated choledochus may be mis- 
taken for the portal vein, and when in doubt use a hypodermic syringe 
Vol. m. Ser. 24—13 
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to determine by aspiration which vessel the presenting structure is. 
There is a variation from the normal in the formation of the cbole- 
dochus in which the cysticus and hepatious join near the duodeDum, 
and the hepatic duct entering posteriorly appears much as a branch 
of the cystic duct, the latter seemingly being continued directly mto 
the common duct 

In the long run immediate operation during an attack of acute 
obstruction of the common duct is attended by less danger than is 
delay, for the patient may be spared the risks of cholangitis and 
chokemia. Hemorrhage, one of the greatest dangers, does not occur 
in the early stages, but only in the cases where a chokBmic state has 
existed for a long tima The patient may be fortified against bleeding 
by large doses of human serum given subcutaneously. 

When the stone is in the retroduodenal portion of the duct, every 
e£Fort should be made to dislodge it into the supraduodenal portion, 
or, failing this, either to scoop it out entirely or reduce it with the 
spoon of the scoop and remove it piecemeal, or push it through into the 
duodenimi. In this case it was necessary to employ Kocher's mobiliza- 
tion of the duodenuuL Stones that have worked their way upward 
into the hepatic ducts are very difficult and, at times, impossible of 
extraction. These are one cause of the recurrence of symptoms after 
the removal of common-duct calculi Another cause is cicatricial con- 
traction of the incised choledochus. This is usually prevented by a 
T rubber tube so placed that its short arms project upward and 
downward into the duct, while the long arm is brou^t out of the 
incision for drainage. By this method the formation of a duct of 
sufficient lumen is favored, much as occurs in the urethra when a 
catheter is used in the same manner after a perineal section for 
stricture (" Surgery of the Common Bile Duct," Med. Rec, Nov. 4, 
1911). 

STRIOTUBB OF OOICMON BHA-DUCT; CHOLXDOCHOSTOMT ; RBOOVEBT 

Cask XL. — ^Female, 43, complained of jaundice. 

Two and a half years previously was operated upon for cholelithiasis and 
empyema, and cholecystectomy and choledochostomy were performed. B, iyphowi 
isolated from bile. 

Three months later was operated upon for adhesions, which were found in 
the fossa of the gall-bladder and at the pylorus, from which they were inseparable. 
For this reason posterior gastrojejunostomy was performed, and choledochoston^ 
was repeated* 
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Since elefven months has had attacks of chills, followed by fever and jaundice. 
The icterus had persisted: itching intense. Has had clay-colored stools. Urine 
at times almost green, and there is urgency and frequency of urination. Occasional 
pain under right costal margin. 

Deeply jaundiced. Edge of liver two fingerbreadths below costal margin. 
No t^idemess; no mass. Blood count: Hemoglobin, 77; leucocytes, 8550; coagu- 
lation time, nine minutes. 

At operation numerous old dense adhesions surrounded operative field and 
drainage tracts. Thick scar in fossa of gall-bladder. Omentum freed from liver. 
Common duct isolated: thickened, and near duodenal end somewhat dilated. 
Opened 2 Cm. from termination, permitting escape of dark green, viscid, fairly 
translucent bile and small specks of black material. More of this scale-like 
tUibris removed by scoop. T rubber tube placed into choledochus with short end 
toward and practically reaching bile papilla, and sutured to the duct. Closure. 

Culture of bile showed B, ooli commutUa. 

Three weeks after operation skin was clearing steadily and drainage had 
almost ceased. 

This case illustrates the closing observations upon the previous 
one. Stricture of the common duct is rare, and, if not the result of a 
previous operation, g^ierally is due to trauma of a passing gall-stone. 
The symptoms are those of constant obstruction of the duct, as by 
pressure from without The statistics of biliary disease for our five- 
year period are: 

Yeftr. Choleosrttitis. Deaths. Cholelithiaau. Deaths. 

1909 26 1 96 6 

1910 32 97 6 

1911 34 2 131 7 

1912 3S 2 130 12 

1913 40 2 130 8 

Totals .... 169 7 584 38 

THE STOMACH 
FTLOBOSPASM; EXPLORATORY LAPAROTOMY; RECOVERY 

Case XLT. — Surgeon, 64, complained of recurrent attacks of discomfort at 
right eostal margin. 

Since five years has had attacks of discomfort, at times pain, at right costal 
margin, never caused nor influenced by eating. No belching, epigastric distention, 
nausea, or vomiting. No radiation of pain. No colic or blood in stooL Pain 
comes on without apparent cause. Long intervals of comfort. 

Had appendicitis fifteen years ago— appendix removed. 

Slight tenderness at Robson's point. Moderate fulness and slight resistance 
in right hypochondrium. Blood count: Hemoglobin, 90; red blood-corpuscles, 
4,030^000; white blood-corpuscles, 9000* 
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At operation through a curred incision in upper right rectus stomach, 
duodenum, pancreas, and gall-bladder were normal in thickness, size, and the 
usual pearly appearance. Distinct pylorospasm was seen on attempt to deliver 
lower end of stomach, and this organ showed oonsiderable hyperirritability. Kid- 
neys moderately movable. Closure. 

Pylorospasm is an intermittent or constant contraction of the 
pyloric sphincter, and is usually only a symptom of some other malady, 
or of one of a number of diseases met with in the abdomen. It may 
simulate pyloric obstruction or merely cause discomfort in the epi- 
gastrium, as in this case. The phenomenon has been definitely con- 
nected with some cases of chronic appendicitis, in patients in whom 
the entire pain and distress were located in the epigastrium. Pyloro- 
spasm is often due to gastric ulcer and gall-bladder disease, and may 
be the only distinctive symptom in gastric polyp. Gastric dilatation 
may follow. The treatment is that of the underlying condition. 

GABTBOPTOSIS ; QASTBOPBZT; BBOOTEBT 

Casb XUI. — Female, 4S, complained of burning sensation in epigastrium, pain 
in right loin, and headadie. 

Two years ago began with gaseous distention after meals, irrespective of 
quality or quantity of food. Loss of appetite. Has lost five pounds in past year. 

Bismuth-skiagram revealed marked gastroptoeis, the organ extending into 
pelvis, and moderate gastrectasis; also, ptosis of transverse colon to two inches 
below navel. Blood count: HsBmoglobin, 5S; red blood-corpuscles, 3,180,000; 
white blood-corpuscles, 5800. 

At operation through an upper right rectus incision stomach was found in 
pelvis. Left portion of gastrohepatic omentum was plicated by three double 
chromic catgut sutures, elevating stomach to its natural position in relation 
with visceral surface of liver. Regional organs normal. Closure. 

This patient's stomach was ptosed to the extreme third degree, the 
lesser curvature having passed below the navel. The flatulence after 
eating, the disinclination to eat, and the loss of weight are character- 
istic symptoms, although ptosed stomachs, like ptosed kidneys, often 
give rise to no troubla On the other hand, gastroptosis may constitute 
a physical basis for neurasthenia; while simple gastroptosis occurs 
alone, yet more often it is but part and parcel of Glenard's disease. In 
the majority of cases much comfort and even complete relief may 
be obtained by wearing a well-fitting abdominal binder, combined, 
perhaps, with the frequent daily assumption of the knee-chest posture, 
abdominal massage, and outdoor exercise. But in a small nimiber 
of selected cases, as in this patient, operation may be performed with 
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benefit. Beyea's operation is not always f easible, for the gastrohepatic 
omentum may be attenuated to such an extent that the sutures tear 
loosa The thickest part of this sheet is the left side. Gastrojejunos- 
tomy is the operation with the widest application. 

GASTRIO ULCBB; P08TEBI0B GASTBO JEJUNOBTOMT ; HOUR-GLASS STOMACH; GASTBO- 

PLASTT; BEOOVEBT 

Case XLIII. — Female, 42, complained of epigastric pain, vomiting, and dys- 
pepsia. 

One year ago had epigastric pain, which has increased on taking food and 
relieved by vomiting. Pain later radiated to back. Unable to eat solid food on 
account of pain. Hematemesis at that time. 

Two months ago had a dull, gnawing pain and burning after ingestion of food. 
Pain recurs from one-half to three-quarters hour and again about three hours 
after eating, and is temporarily reUeved by food and by vomiting. Pain is chiefly 
in epigastrium, and radiates to back. 

Some rigidity and tenderness in epigastrium; none along spine. (Gastric 
capacity, 1100 Ck;. Blood count: Hemoglobin, 69; red blood-corpuscles, 4,290,000; 
white blood-corpuscles, 11,300. 

At operation through incision five inches long in upper right rectus stomach 
was found dilated and ptosed to near navel. Hour-glass shape with constriction 
at juncture of upper and middle thirds. On lesser curvature, midway between 
pylorus and cardia, is a large, partially healed ulcer, and just beyond pylorus 
the scar of a healed duodenal ulcer is seen. Ghistric ulcer so Ut>rge and so placed 
that excision was not possible. Incision in long axis of stomach across hour-glass 
constriction, and rent thus made sutured along transverse axis, thereby enlarging 
lumen of stomach. Posterior no-loop gastro-enterostomy made between lower, 
larger chamber of stomach and first portion of jejunum (the technic of this opera- 
tion will be described with Case XLVI). 

Hour-glass stomach is encountered in about seven per cent of 
gastric operations. While it may be congenital, yet it is nearly always 
acquired, and the chief cause, as in this case, is gastric ulcer; while 
cancer, corset liver, perigastric adhesions, and ingestion of corrosive 
liquids less often play a part. The constriction is usually single, and 
is situated in relative order of frequency near the pylorus ; midway 
between the orifices; and near the cardia. The greater curvature is 
more often involved than the lesser. When the constriction is situated 
near the cardia and the pyloric pouch is large there is danger in the 
first instance of the small cardiac pouch escaping the eye of the opera- 
tor, and of a gastro-enterostomy being performed with the pyloric 
portion without improving the patient's condition; secondly, the 
pyloric pouch may undergo volvulus, the greater curvature ascending 
toward the left and becoming strangulated. The deformity is often 
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complicated by pyloric stenoeis, from which it is rarely distinguiah- 
able; if near the cardia, cardiac obstruction is simulated. Inflation 
of the stomach might reveal the condition clinically, but more often it 
will be discovered in a bismuth-skiagram. The methods of surgical 
attack include digital divulsion ; gastroplasty ; gastrogastrostomy ; gas- 
trojejunostomy ; and partial gastrectomy (" Surgery of the Upper 
Abdomen"). Usually it is necessary to combine two of these pro- 
cedures, as a gastrojejunostomy at the pyloric pouch with a gastro- 
plasty or gastrogastrostomy. It will be noted that this patient had 
both gastric and duodenal ulcers. 

FKIUroBATED TUBEBOULOUS OASTRIC XTLCEB; INVAGINATION; DRAINAGK; BBOOVKBT 

Case XLV. — Clei^gymaii, 45, oomplained of pain and tenderneas in abdomen, 
nausea, and vomiting. 

Three years ago operated upon for perforated duodenal ulcer. 

Seven months ago again operated upon for same ocmdition. 

At 5.40 A.M. of day of admission seized suddenly with severe cramps in epi- 
gastrium, followed by nausea and vomiting of liquid without relief. 

Rigidity of right rectus; tenderness over upper portion marked. Peristalsis 
heard in left hypochondrium, but not below. Incisional hernia in upper abdomen 
at site of old scar. Blood count: Hemoglobin, 60; white blood-corpuscles, 11,000. 

At operation scar was excised and much free cloudy fluid found in upper 
abdomen. Pinhead perforation surmounting a chronically indurated area found 
on posterior gastric wall. Transverse mesocolon firmly adherent to this wall. 
No sign of previous gastro-enterostomy. Ulcer closed with silk in two layers by 
oversewing. Miliary tubercles along duodenum and jejuno-ileum; much butter- 
like material on mesentery and Coils of gut. Glass tube inserted into pelvis 
through suprapubic incision, and much cloudy, non-odorous fluid escaped. Closure. 

Pathologic examination of piece of omentum revealed tuberculosis. 

Primary tuberculosis of the stomach is exceedingly rare, there 
being only about six cases on record. The infection here was doubtless 
secondary to that of the intestines, which are, almost without excep- 
tion, involved when the stomach is affected. Perforation into the 
abdominal cavity is not common, usually being prevented by pre- 
ceding perigastritis. The symptoms are those of gastric ulcer. The 
prognosis is influenced by the other tuberculous lesions. In the pres- 
ence of pyloric stenosis it is bad without operation. If the disease 
is limited to the pylorus, and especially if primary, partial gastrectomy 
may be performed, but in most cases gastrojejunostomy is the opera- 
tion of choice ("Surgery of the Upper Abdom^i*'). As in the 
previous case, this patient had both gastric and duodenal ulcers. 
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GA8TBI0 ULOEB; PABTIAL GA8TBECT0MT; P08TBBI0B GASTBOJEJUNOSTOMT ; BEGOVEBT 

Case XLVI. — ^TraveUing salesman, 47, complained of vomiting after eating. 

Most of adult life has had attacks of biliousness, and especially after a 
banquet would vomit soon after eating. 

Since three years has had attacks of vomiting, varying in frequency from 
once a day to three wedcs, if on a diet. Attacks sudden, and preceded by weak- 
ness, heartburn, and belching. No epigastric pain. Vomiting afforded relief, 
but left him weak. Attacks induced by ingestion of fried foods. Has had hunger 
pains. Has lost about thiriy pounds since three years. Never jaundiced; never 
required morphia. 

Much rigidity and tenderness over epigastrium, especially at site of gall- 
bladder. Blood oount: Hiemoglobin, 86; red blood-corpuscles, 4,590,000; white 
blood-corpuscles, 7300. Chemical examination of vomitus: Free acid, 30; total, 
45. Of full meal: Free, 53; total, 83. 

At operation the abdomen was opened by an incision five inches long through 
right rectus close to median line. Thickening found at pylorus, and because of 
doubt as to its benign or malignant nature, patient being in cancer age, it was 
deemed safest to perform partial gastrectomy, employing Billroth's second method. 
Special clamps were applied to duodenum one inch distal to pylorus and to 
stomach at Hartman's line, which is dropped perpendicularly from right end of 
cardia to greater curvature. Coronary, pyloric, gastroduodenal, and left gastro- 
epiploic arteries ligated. Omenta separated from curvatures of stomach. Inter- 
vening portion excised, being separated by electric cautery. Duodenal stump very 
short; edges inverted and held by purse-string suture of linen, reinforced by sero- 
muscular sutures; stump buried by head of pancreas, affording greater security. 
Edges of gastric stump oversewn with iodized gut, inverted, and reinforced by two 
rows of seromuscular sutures. 

Posterior gastrojejunostomy was performed by the no- loop method as follows: 
Transverse colon and greater omentum drawn upward over lower margin of thorax 
and to ri^t, thus putting transverse mesocolon upon stretch and exposing 
duodenojejunal junction. Mesocolon torn through at a bloodless area to left 
of middle colic artery, and opening enlarged vertically to length of three inches. 
Posterior wall of stump of stomach drawn thi'ough rent. Roosevelt clamp applied 
with its axis running from patient's right shoulder toward his left hip, thus 
ensuring an obliquity of such nature that when the stomach, which is now turned 
upside down, is replaced, the incision into it will pass from above downward and 
to patient's right. Clamp included about three inches of gastric wall. First three 
inches of jejtmum drawn between remaining blades of clamp in such fashion that 
the part at the duodenojejunal flexure lay toward the right, and the distal end 
of the third inch toward the left. The approximated loops with the intervening 
middle blade of the clamp resembled a short length of a double-barrelled shotgun. 
There were now inserted three posterior lines of sutures, the better to guarantee 
against hemorrhage and leakage. The first line (the segments being as yet 
unopened) was a continuous suture of Pagenstecher linen running close to and 
parallel with the middle blade of the clamp, and was seromuscular (the term 
" seroserous ** is usually used in describing this stitch of Lembert, but as it in- 
cludes the outer portion of the muscular coat, together with the serous, the term 
"seromuscular" is more accurately descriptive). . Having reached the end of the 
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line, the needle was laid aside temporarilj. An incision two and a half inches 
long was now made with the scalpel through the serous and muscular coats of the 
stomach about one-third indi distant from the continuous suture just inserted. 
The same coats of the jejunum were incised in similar manner. The mucous mem- 
brane herniated through each incision, but is not opened until after the second 
line of sutures has been inserted. This second line is now placed. Like the first, 
it is a continuous suture of linen and is so placed through the short one-third 
inch of stomach and jejtmal walls as to approximate the serous surfaces that are 
included over this slight breadth between the first line of sutures and the cut 
edges of the stomach and bowel. Each mucous coat is now picked up with forceps 
and cut off with scissors, flush with the margins of each incisi<m. Instruments 
and gloves changed. Adjacent free edges of stomach and jejunum next united 
by a through-and-through continuous suture of iodi£ed gut (if a non-absorbable 
suture be inserted into mucosa, it mi^t dangle in the ostium and cause a ricious 
circle). Beginning at one extremity of the incisions into stomach and jejunum, 
this needle is passed from the mucous surface of the jejunum through its wall 
to its serous surface, and from the serous surface of the stomach into the cavity 
of the latter. The suture is then knotted; and by continuing to suture in a 
precisely similar manner the posterior margins of the incisions are united from 
one extremity to the other. Reaching the end of these posterior margins^ the 
suture is continued around it and the approximation of the anterior margins 
b^gun and completed in similar manner. Thus the needle is passed out, tn, and 
over, out of one organ, into the other, and over the line of sutures, to again pass 
out of the jejunum, into the stomach, and across the suture line bade to the 
starting point. About four or five stitches should be made to every inch. On 
reaching the original end of the stitch at the starting point the suture is tied. 
The clamp is now released and removed. A modification of this through-and- 
through suture for the anterior margins is as follows: The needle enters the serous 
coat, passe^ directly through all coats into the lumen, passes over the edge of the 

aucosa, and is inserted into the cut edge of the organ so as to enter it through 
le submucosa; it is pushed through the muscular and serous coats to emerge 
on the free surface. It is passed through the edge of the opposite organ in like 
manner. The advantage of this stitch is that it secures good hemostasis of the 
mucosa and securely approximates similar coats of each organ. The seromuscular 
suture (the first posterior line), previously laid aside, is now resumed, reinforcing 
the anastomosis on its anterior aspect, and completing the circumference of the 
wound to its starting point, where it is tied to its own initial extremity and cut 
short. Gloves and instruments again changed. Seromuscular "anchor suture" 
placed at jejimal end of anastomosis to hold jejtmal loop in contact with wall 
of stomach, thus preventing right^angle drag on end of ostium, with subsequent 
spur formation. Finally, edge of rent in mesocolon was sutured to wall of 
stomach just proximal to area of anastomosis (it is a technical error to suture 
this edge to either the line of anastomosis itself or to the jejunum) to prevent not 
only prolapse of a portion of stomach or intestine through the rent» but also 
the mesocolon from constricting the anastomosis itself or from slipping down over 
the afferent and efferent loops of jejtmum and thus causing obstruction {** Surgery 
of the Upper Abdomen"). Gauze removed, posterior line of sutures inspected, 
viscera replaced, gauze pads and instruments accounted for, and wound closed. 
Pathologic examination revealed an ulcer at pylorus. 



Digitized by 



Google 



SUBGIOAL OPINIO AT THE GEBMAI7 HOSPITAL 201 

Although no carcinomatous degeneration of this ulcer was revealed 
microscopically, yet in view of the facts that two-thirds of all cases 
of cancer of the stomach are engrafted upon old gastric ulcer; that in 
over three-fourths of cancer cases the carcinoma is situated near the 
pyloric end of the stomach ; that the patient was in the cancer age and 
was having repeated attacks of vomiting; and that the risk of partial 
gastrectomy has been greatly diminished by improvement in technic, 
the operation in this case, though extensive, was wholly justified. The 
best treatment for carcinoma of the stomach is to operate in the pre- 
cancerous stage, for in this way such extensive disease as the next case 
shows will be prevented. 

CABCINOMA OF STOMACH, JEJX7NUM, OMSNTUM; PABTIAL GASTBBCTOMT; POSTEUOB 
GASTBOJEJXmOSTOMT; BBSECnON OF JEJUNUM; LATERAL ANASTOMOSIS; 

BEOOVEBY 

Case XLVII. — ^Laborer, 34, complained of pain in lower abdomen. 

Three weeks ago began to have pain in lower left abdomen, radiating across 
navel to right side, and then followed by nausea and vomiting. Pain colicky, but 
never severe and sharp, and as it subsided could feel peristalsis and gurgling. 
It was not related. to eating, but he was nauseated and distended after eating. 
Felt better when stomach was empty. Appetite poor; extremely constipated. 

No tenderness, masses or rigidity. Blood count: H»moglobin, 88; red 
blood-oorpuscles, 5,010,000; white blood-corpuscles, 7200. Test breakfast strongly 
positive for bile; no occult blood; no free acid; total acidity 20; no lactic acid. 
Test meal positive for bile; faint trace of blood; free acid 30; total 46. Full 
meal positive for bile; faint trace of blood; free acid 32; total 50. Stool positive 
for bile; strongly positive for occult blood. Bismuth-skiagram revealed a marked 
point of constriction toward pyloric portion of stomach; sluggish peristalsis; no 
dilatation or ptosis of stomach. 

At operation a small, hard mass was present in gastric wall near pylorus, and 
lymph-nodes along both curvatures were enlarged. Jejunum greatly distended, and 
an annular constriction was found in its lower portion, considerably narrowing 
the lumen. The two operations upon the stomach were performed in the same 
manner as in the previous case. The jejunum was resected, removing the constric- 
tion with the cautery ; stumps oversewn and invaginated with purse-string suture 
of linen, reinforced by invaginating seromusculcu: suture of same material; lateral 
anastomosis performed. A section of great omentum containing enlarged lymph- 
nodes was ligated and removed. Closure. 

Pathologic examination showed wall of pyloric portion of stomach 1 Cm. 
thick; on greater curvature, three nodules, very firm and hard, 1 Cm. in diameter; 
in great omentunv numerous hard nodules, .05 to 2 Cm. in diameter. Bowel shows 
constriction in middle caused by hard, unencapsulated mass 3x3x4 Cm. On 
section this 3hows an infiltrating white growth Microscopic examination of 
stomach, bowel, and omentum revealed adenocarcinoma. 
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A collective survey of the histories of these cases of gastric disease 
discloses the symptoms of chronic dyspepsia as being common to alL 
Chronic dyspepsia is also a manifestation of appendicitis and disease 
of the biliary tract But it is with gastric dyspepsia due to ulcer, its 
complications and sequelse, that we have to deal In the first instance, 
it is of historical interest to note that, previous to the commencem^t of 
the period of operative invasion of the abdomen, the diagnosis of 
gastric disorders was shrouded in darkness, and the treatment 
empirical, the indicationes morbi being based upon the symptoms 
founded upon the correlation between clinical observations and post- 
mortem appearances. With the dawn of the new era, biopsy upon 
biopsy evolved the science of living pathology, the pioneers in which 
blazed the way for a remarkable insight into the manifestations of 
early gastric disease, their correct interpretation, and the substitution 
of early operative treatment for the quassia cup of old. When the 
education of the laity in gastric disorders reaches the pinnacle it has 
now attained in appendicitis, almost the closing chapter of the romance 
of abdominal surgery will have been written. 

That we are far from this ideal, however, the mere recital of the 
above cases serves to show. In the length of time, often many years, 
that the patients endured their malady, as well as in the advanced 
pathologic conditions found at operation, are reflected not only the 
present shortcomings of diagnosticians, but also a lingering of the old 
opposition of patients to give their surgical advisers free rein to do 
what they know is best for them. The pioneer trail has been blazed ; 
the surgeons have removed their tollgates; and when the laity re- 
moves those of its own building, a splendid highway shall remain 
along which sufferers will march in safety, and abandon their maladies 
by the wayside, again to rally under the banner and fall in line with 
the triumphant march of modem surgery. 

The statistics of operations upon the stomach for our five-year 
period are: 

Diagnoflb. OperatloD. Nomber. D«ftth«. 

Carcinoma of (Esophagus... Oattrosfcomy 4 2 

Gafltroptosia Gaatropexy 24 

Gaatroptotis Gaatro-enteroBtomy . 1 

GastrectasiB Gastroplication .... 1 

StenosiB of Fyloros Cktatro-eoteroBtcmiy . 7 1 

Ulcer Gastro-cnteroBton^ . 10 
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Diagnoaifl. Operatioii. Number. Deaths. 

Ulcer Gastrectomy, Partial. 7 2 

Ulcer, Perforated Qastrorrhaphy 3 

Ulcer, Perforated Gastro-enterostomy . 4 

Carcinoma (Jastro-enteroBtomy . 23 4 

Carcinoma Gkwtrectomy, Partial. 8 4 

Carcinoma Gtostro-gastrostomy . 1 

Totals 93 13 

DUODENAL ULCER; PTLOBEOIOMT; POSTERIOB GASTBO-ENTEBOSTOHT ; BBOOYEBT 

Case XLVIII.— Male, 35, complained of pain in right hypochondrium, nausea 
and Tomiting. 

Since three and one-half years has had four or five attad» at intervala of 
two to four months. Pain sharp, sudden, localized low in right hypochondrium, 
generally followed by nausea and vomiting. No pain on taking food. Has 
lost nineteen pounds during this time. 

Abdomen soft. Complains of deep tenderness to right of and a little above 
navel, and under right costal margin. 

At operation the healed scar of an ulcer was found on first portion of duo- 
denum. Using the same technic described above (Case XLVI), pylorectomy was 
performed, followed by posterior gastro-enterostomy. 

Pathologic examination revealed an ulcer 1 Cm. beyond the pylorus. The 
walls are thin, the serosa is inflamed with few adhesions, and the mucosa hemor- 
rhagic and injected. Microscope revealed chronic influunation. 

This case oorreBponds to type in the sex and age of the patient ; in 
the intervals of freedom from symptoms; in the absence of referred 
pain ; and in the localization of tenderness. It deviates slightly in the 
presence of vomiting, which, in the absence of pyloric stenosis, is 
unusual in duodenal ulcer. In being situated in the first portion of 
the duodenum, it occupies the commonest (92 per cent.) location, a 
frequency that has been attributed to trauma from the chyme as it 
is squirted through the pylorus. The sharpness of the pain is ex- 
plained by the inflammation of the serosa found on pathologic ex- 
amination. The correspondence of the situation of pain and local 
tenderness with the location of the ulcer is of interest. At operation 
the ulcer was so benign in its pathology and so favorably situated as 
readily to lend itself to pylorectomy followed by gastro-enterostomy. 

PBfiFORATED DU<N>ENAL ULOEB; DUODENOBItHAPHT ; OASTBOJSJUNOSTOHT ; BBOOVEBT 

Case XLIX. — Laborer, 20, speaks Italian only. 

Day before admission taken sick suddenly with severe abdominal pain, fol- 
lowed by vomiting. His physician stated that he had an indefinite history of 
indigestion previous to present attack. 
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Abdomen very rigid throughout. Tendemess general, but most marked in 
right iliao fossa. Deep inspiration causes pain in right iliac fossa. No peristalsis 
heard. Rectal examination negative. There were 21,300 laioocytes just previous 
to operation, and the day alter operation this number had been reduced to 9150. 

Owing to the unsatisfactory history and the tenderness and pain on inspira- 
tion being most marked in the right iliac fossa, acute appendicitis was suspeoied, 
and the great rigidity suggested perforation. 

At operation through an incision in right linea semilunaris the peritoneam 
was found injected, and appendix was exposed. Appendix not sufficiently dis- 
eased to explain great rigidity, and later was probably greater than could be 
explained by nervous apprehension. After removing the af^pendix, the pelvic 
cavity was explored for fluid, and a sjrringeful of turbid, mucoid exudate was 
removed; this showed importance of exploring pelvis for fluid (just as important 
as exploration of bile-ducts for stone), as it adds no risks to the operation and 
often, as in this case, furnishes a surprise. 

An incision was next made through upper right rectus, and lymph exudate 
was found just beyond pylorus ; on drawing first portion of duodenum up an early 
perforation the sixe of a goose-quill was seen on the anterosuperior walL The 
ulcer was inverted by seromuscular sutures, and this portion of the duodenum 
obliterated by being tucked in. Posterior gastrojejunostomy was performed ac- 
cording to the technic described above (Case XLVI). 

Culture of peritoneal exudate proved sterile. Two weeks after operation 
patient was discharged, feeling fine. 

Perforation is much more frequent in duod^ial than in gastric 
ulcer. It occurs in about two-thirds of the cases of the former. The 
great frequency with which duodenal perforation simulates ap- 
pendicitis should be borne in mind. Moynihan collected forty-nine 
operations for perforation of the duodenum, in eighteen of which the 
diagnosis had been appendicitis. Conditions favorable for gastro- 
jejunostomy were the promptness of operative attack (within first 
twenty-four hours, mortality 37.7 per cent; within second twenty- 
four hours, mortality 82.6), and the consequent good condition of 
the patient and the slight soiling (culture sterile) of the peritoneum. 
Two objections that have been raised against this are: First, that 
the peritoneum might become infected : this is met by the answer that 
in these cases of early perforation the fluid is usually sterile (as 
here) ; secondly, the additional time consimied : this varies with the 
skill of the operator. The advantages are that it takes the tension off 
the line of sutures that invert the ulcer; that it inhibits peristalsis, 
thereby affording physiologic rest; and that it admits alkaline pan- 
creatic juice to bathe other ulcers that may exist, to which the 
juice is beneficial, just as is sodium bicarbonate to gastric ulcer. A 
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case has been reported by Dr. Deaver of a duodenal ulcer 2 Cm. in 
diameter^ situated on the posterior internal aspect of the descending 
portion of the duodenum^ which caused fatal hemorrhage by eroding 
a branch of the inferior pancreatioo-duodenal artery (Archiv. Diag- 
nosis, Jan., 1910). 

OABOmOMA or DUODENTTM, PTLOBXJS, AND PANCBBAS; OHOUKTTSTODUODBNOSTOM Y ; 

BBCOYEBT 

Cabb L. — Male, 66, complained of pain in right upper abdomen and jaundice. 

Since twenty years has had dyspepsia, manifested by gastric distention after 
eating, considerable belching, and acid eructations. No pain until present attadc 
Bowels always regular. Appetite good. 

Five days before admission awoke with burning pain in right side of 
epigastrium, followed shortly by nausea and vomiting. Since then a dull pain has 
lingered. 

Two days before admission became jaundiced: this has persisted, but is 
diniinishing. 

Has not vomited since the first day. 

Moderate jaundice. Liver extends three inches below costal margin: edge 
palpable, smooth and sharp. Tenderness over hepatic and appendiceal regions.^ 
Kigidity on right side. 

Blood count: Heemoglobin, 84; red bloodi-corpuscles, 4,620,000; white blood- 
corpuscles, 4800. Test breakfast positive for occult blood, and showed free acidity 
of 46, total 66. Stool showed no bile, but a faint trace of occult blood. Urine 
very strongly positive for bile, and contained excessive amount of indican, and 
also hyaline and granular casts. 

At operation, using stovaine and entering through upper right rectos, there 
was revealed carcinoma of duodenum, pylorus, and pancreas, the last obstructing 
the common bile-duct. Gall-bladder very tensely distended with rusty fiuid, which 
was removed by trochar and cannula. Gail-bladder opened and swabbed with 
gauze. Cholecystoduodenostomy performed by direct suture, making a lateral 
anastomosis with an ostium about one inch in length. Closure. 

Culture of bile revealed B, ooU oommunia. 

The twenty years of dyspepsia suggests a primary ulcer of the 
pylorus or duodenum with recent malignant degeneration and spread 
to the pancreas. Five days before admission an attack of acute 
localized peritonitis b^an, and the accompanying congestion pro- 
duced complete blockage of the common bileniuct two days later. 
With subsidence of the attack of peritonitis the duct opened up again. 
The enlargement of the liver was due^ if acute, to cholangitis, and if 
chronic, to secondary carcinoma. That the carcinoma had not existed 
long was shown by the high blood count and the fair condition of the 
patient The presence of urobilin and the absence of bile from the 
stool were parts of the manifestations of obstructive jaundice. In Case 



Digitized by 



Google 



206 INTEENATIONAL CLINICS 

XXXIX there was an illustration of the part of Courvoisier's law 
which states that in calculous obstruction of the common bile-duct the 
gall-bladder is contracted in 80 per cent In the present case is found 
corroboration of the remainder of that law, that in 90 per cent of 
the cases of enlargement of the gall-bladder the obstruction is due to 
causes other than stones. The excessive amount of indican suggested 
intestinal mischief, while the hyaline and granular casts were the 
result of toxic nephritis. 

Primary carcinoma of the duodenum is rare, and in all probability 
usually develops from a preceding ulcer. Many cases of primary in- 
volvement of the orifice of the common bile^luct have been reported. 
The absence of long-continued jaundice excludes such a mode of 
onset in this case. Of interest here is the following case of carcinoma 
of the duodenum reported by Dr. Deaver in the Archives of Diagnosis, 
July, 1908, in which the operation of excision of the duodenal wall, 
enterorrhaphy, and posterior gastrojejunostomy resulted in recovery. 

FemaTe, 34, Hungarian, since four months had vomited soon after meals. Since 
two weeks has had epigastric pain. 

Tenderness midway between ensiform and nayel, and a little to right of this 
region. Blood count: Hemoglobin, 75; red blood-corpuscles, 5,040,000; white blood- 
corpuscles, sooo. 

At operation, on anterior wall of first portion of duodenum was a hard, in- 
filtrated area, less than size of little finger-nail. This was removed and the rent 
repaired. Posterior gastrojejunostomy was performed. Many fine and dense 
adhesions were found between stomach ancB liver and between duodenum, gall- 
bladder, and stomach. 

After operation vi^niting ceased. 

Histologic examination revealed evidence of chronic ulceration of the duo- 
denal mucosa, and inflammatory hyperplasia with cystic dilatation of the ducts. 
Below the submucosa, and intimately adherent to it» is a* carcinoma of the adeoo- 
mtttous type, seemingly derived^ from the pancreas, of which tissue there are some 
areas in the section. 

In the present case the operation of cholecystoduodenostomy was 
the only one possible under the circumstances, and it was palliative in 
that it relieved the obstruction to the bile, as well as afforded better 
drainage of the pancreas. 

DXJOINENAL STASIS; JSJTTlf OJEJUHOSTOMT ; BBOOTKBT 

Casb LI. — Female, 52, complained of chr<mie dyspepsia, repeated vomitings 
and pain. 

Seven years previously began dull ache in umbilical region, frequent belching, 
and jaundice, followed by sharp pain and then nausea and vomiting, with relief. 
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Two years previously an operation had been performed elsewhere. This con- 
sisted of an anterior gastrojejunostomy with long loop, using the Murphy button. 
Relief lasted eighteen months. 

Six months previously symptoms returned, and pain was more severe. 

Four days before admission an attack began with headache and nausea, 
followed the next day by v<»niting of foul, fermented food. Later on in the same 
morning of the attack suddenly experienced sharp pain, more severe than in any 
other attack. Was chilly, and then feverish. 

Old abdominal scar. No rigidity. Deep tenderness in upper portion of umbil- 
ical r^on, and in upper right side, so that deep inspiration is prevented. Blood 
count: Hiemoglobin, 89; white blood-corpuscles, 5550. 

At operation through a high right rectus incision the anterior gastrojejunal 
anastomosis with a long loop was seen. Duod^ium showed a little fulness, and 
a small band of adhesion was dissevered. The duodenal stasis was due to longi- 
tudinal duodenal adhesions, which were freed. A Murphy button, found in the 
ascending colon, was pushed down into the rectum and removed. Appendicectomy. 
Jejtmojejunoetomy was then performed by lateral anastomosis, making a short 
circuit of the long loop of the gastrojejunostonrjr. Closure. 

Six weeks after operation patient had improved greatly and was much 
stronger. 

The symptoms in this case were similar to those of chronic dilata- 
tion of the duodenum due to obstruction at the duodenojejunal 
flexure or pressure of the superior mesenteric artery. There are symp- 
toms of pyldric obstruction, but at operation the pylorus is found 
patent The Murphy button finds its best indication in anterior gastro- 
jejunostomy, especially when rapid work is necessary. The finding of 
the button in the ascending colon two years after its insertion consti- 
tutes one of the objections to its use. It would have been better had the 
long jejunal loop been shortcircuited at the time of the first operation. 

VICIOUS CIBCUB; PLIOATION OF DXJODSirUM; BBOOVEBT. 

Case LII. — ^Female, 34, complained of vomiting and pain along right side of 
abdomen. 

Within the last thirteen years had had seven operations, including appendi- 
cectomy, nephropexy, and gastro-enterostomy with ^itero-enterostbmy. 

At operation the pylorus was open and the anastomotic orifices were patulous. 
No adhesions except between posterior parietal peritoneum and duodenum, and 
these were ligated and dissevered. Duodenum closed off by plication with two 
interrupted sutures of linen. Drainage. Closure. 

After operation there was no further nausea or vomiting. 

Vicious circle is now of historical interest, since it resulted from 
the long loop operations of gastrojejunostomy. The anterior route 
in the latter operation is seldom chosen, except in certain cases of 
carcinoma, and even then vicious circle is avoided by entero-enter- 
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ostomy. The long loop posterior route has been abandoned for the 
** no loop '' method originated by Petersen, so that now such a sequel 
is rarely if never seen. 

Vicious circle following posterior gastrojejunostomy with long 
afferent loop may be dealt with by the following method : 

1. Entero-€nterostomy between the afferent and efferent limbs of the jejunal 
loop. If this fails to relieve, 

2. Ligation of the pylorus should be the next step; while 

8. Occlusi<m of the afferent loop between the entero-anastomosis and the 
gastrojejunostomy may be done as a final step (Deaver, '* The Vicious Circle after 
Qastro-enterostomy/' N. T. Med. Jour., 1906, i, 26). 

The statistics of operation upon the duodenum for our five-year period ar«: 

Diagnoib. OpeimtioD. Number. Deaths. 

Ulcer Oastro-enterostomy 96 2 

Ulcer Qastrectomy, Partial . . 1 

Ulcer, Perforated Enterorrhaphy 3 

Ulcer, Perforated Gtastro-enterostomy 18 1 

Carcinoma Gastrectomy, Paitial ... 1 



Totals 118 S 

Comparison of numbers of gastric and duodenal ulcers: 

Simple Omaiiio. D. Simple Duodenal. D. Perf . GMtric. D. Perf . Duodenal. D. 
17 2 96 2 7 21 1 

Total gastric, 24; deaths, 2. Total duodenal, 117; deaths, 3. 
According to this table, duodenal ulcer is five times more frequent than 
gastric 

PANGBEAS 

▲CX7TB GAlfOBEironS PAHOBBATITIS ; IN(HSION AND DBAIlfAQE; BBODVEBT. 

Case LIII. — Female, 43, complained of pain and tenderness in upper abdomen, 
with jaundice and dyspepsia. 

Twenty years ago had an attack of abdominal pain and vomiting. Pain 
lasted eleven hours, and was followed by chronic constipation. 

Several years later had a similar but less severe attack. 

Seven years ago attacks of abdominal pain became more frequent, the first 
being especially severe. Each attack came on suddenly with a tightening, 
oppressed, and distended feeling in epigastrium, with severe colicky pain, and 
followed by vomiting of green material, and later by belching of gas with some 
relief. At no time jaundiced. These attacks continued up to time of admission. 

Present attack began four days ago, at two o'clock in the afternoon, with 
sudden, very severe, widely diffused abdominal cramps, which required large doses 
of morphine for relief, distention, and later vomiting. 

Day before admission became jaundiced. Stools dark, and between attadcs 
are normal. 
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General icterus. Abdomen distended, and rigid on right side. Mass in rigtit 
loin space which is separate from liver; tenderness over mass. 

Blood count: Hemoglobin, 58; red, blood-corpuscles, 4,730,000; white blood- 
corpuscles, 10,100. Urine positive for bile. Stool shows faint trace of bile. 
Cammidge " C " test negative. Fluoroscopic examination negative. 

At operaiion an extra-peritoneal incision was made through the right loin, 
traversing the two oblique and the tranversalis muscles. Much fluid showing 
evidence of fat necrosis and of colon infection was evacuated. Drainage by 
three pieces of gause. 

One month after operation had a sudden, severe abdominal pain, which was 
followed by collapse and profound shock. Skin cold and clammy and radial pulse 
imperceptible: condition very serious. Next day digastric distoition and ten- 
derness. Two days later much improved. 

Seven wedcs after operation was out of bed and in good condition, and 
wound was practically healed. 

During poet<^rative convalescence large pieces of necrotic material were 
discharged from the mound. Examination revealed gangrene and. fat necrosis. 

Culture from fluid revealed B, ooU oommwuia. 

In the history of previous gastric disturbances (prodromal symp- 
toms in the nature of gastric disturbances being present in 70 per 
cent of cases) ; of the violent onset of severe colicky pain which re- 
quired large doses of morphine; of early vomiting; of jaundice; and, 
later^ of collapse^ and of the appearance of a mass in the right loin 
space, we have the well-defined picture of an attack of acute pan- 
creatitis. The low haemoglobin percentage suggests ansemia, and, in- 
deed, the first stage in the pathology of acute pancreatitis is hemor- 
rhage with fat necrosis, both due to the destructive action of the pan- 
creatic ferments, and the last stage is gangrene. Fat necrosis was 
seen both clinically and pathologically, while gangrene was found in 
the sloughs discharged after operation. As in this case, gangrene is 
usually manifested ten days to two weeks after the onset of the attack. 
The case was favorable for recovery owing to the absence of marked 
pre-operative collapse, and the early pointing of the products of in- 
flammation in the loin, thus offering the best avenue for drainage by 
way of the posterior loin incision. 

The source of the infection is probably along the lymph path, which 
runs from the gall-bladder along the right free border of the gastro- 
hepatic omentum surrounding the common bile-duct toward the head 
of the pancreas, there to anastomose with the lymphatics from that 
organ. Another source of infection is catarrhal duodenitis, either by 
direct regurgitation into the pancreatic duct, or else by extension along 
Vou ra. Ser. 24—14 
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the lymphatics to the retroperitcmeal tiflsues and anaatomoBing pan- 
creatic lymphaticB. 

The prognosis is fair under surgical treatment, and very gloomy 
under medical Operative results are improving each year, while 
medical remain stationary. 



Ymt. 


SurglMd morUHiy. 




1906 


83.3 per oent. 


90 per oent. 


1909 


6S.6 per cent. 


90 per eoii. 


1911 


38 per cent. 


90 per oeuU 



The treatment is by immediate operation^ except during the 
primary coUapse. 

As to the site of the incision, when there is a definite pointing in 
the lumbar region^ or even marked tenderness without other signs, 
the lumbar route provides the best drainage with the least trauma. 
This incision is made as for kidney operations. Care is necessary not 
to penetrate the peritoneum; the dissection is carried beneath the 
lower pole of the kidney, and by burrowing with the finger toward 
the middle line little difficulty should be experienced in locating the 
pancreatic exudata The abscess is freely opened, and drained witli 
tube and gauze. 

In cases which do not present the definite indications for lumbar 
attack the technic is as follows : Through an epigastric incision isolate 
the pancreatic r^on by gauze packs; if a collection of fluid exists, 
evacuate it by aspiration ; expose the pancreas preferably through the 
gastrocolic omentum, and if it presents no gross lesions do not incise it, 
but merely tampon the lesser peritoneal cavity ; if there is a hsematoma 
or abscess in the pancreas, incise its capsule, and with a blunt instru- 
ment carry the incision into the substance of the gland, to secure 
drainage of all pockets of pus. Then tampon the incision into the 
pancreas, using a large rubber tube for drainage in the centre of 
the tampons. The head of the pancreas may be exposed by mobiliza- 
tion of the duodenum. The biliary tract should not be interfered with 
except for very positive indications and only when the patient is in 
reasonably good condition (" Surgery of the Upper Abdomen "). 

PAlfCBEATIO LTlfPHANOinS ; OHOLEOTSTOSTOMT ; BBCOVXBT 

Case LIV. — ^Male, 53, complained of epigastric pain referred up over chest. 
Since three months has had full feeling after meals and much belching of 
gas; also, constipation. 
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Day of admission, at five o'clock in the morning, began to have severe pain 
in mid-epigastric region, referred up over chest to back. One hour later vomited 
three times, greenish material. Never jaundiced. 

Very tender and rigid over right hypochondrium. White blood-corpuscles, 
13,100. 

At operation through a curved incision in upper right rectus a small adhesion 
between duodenum and gall-bladder was found, and dissevered. Duodenum and 
pylorus normal. Pancreas slightly enlarged and irregularly nodular. Pancreatic 
lymph-nodes along common duct enlarged. Grall-bladder distended with black, 
viscid bile: no stones. Conunon duct found dilated; aspirated wiith syringe, no 
bile; opened and found patulous, no stone. Drainage consisting of one rubber tube 
placed in gall-bladder, and latter stitched to parietal peritoneum. One rubber 
tube inserted into subhepatic space. Closure. 

Culture of bile was sterile. 

The clinical symptoms in this case are those of the primary dis- 
ease — cholecystitis, of which the patient had complained for three 
months. To these were added on the day of admission symptoms due 
to secondary infection of the pancreatic and peripancreatic lymph- 
vessels and nodes. In the preceding case the path by which the pan- 
creas probably was infected was mentioned. The lymph-node, which 
is quite constantly present at the neck of the gall-bladder^ drains but 
a small part of the lymphatics of this organ. The majority drain 
into two nodes, one at the junction of the supraduodenal and retro- 
duodenal portions of the common ductj one lying to the right of the 
head of the pancreas, between it and the common duct, and the other 
situated to the left of the head of the pancreas. The lymphatics in 
and about the pancreas anastomose freely. We are accustomed now 
to recognize extremely mild grades of inflammation of the gall-bladder 
by the presence of very slight thickening, diminution in lustre, in- 
creased opacity, or inspissation and tarry character of its contents. 
Filmy adhesions should not pass unnoticed; they are clear evidence 
of a previous inflanunatory process. Although culture of the bile in 
this case was sterile, yet it is in the walls of the gall-bladder and 
ducts that the infection chiefly lurks. Thus, in a small series of 
fourteen cases of cholecystitis the pancreas was enlarged in nine (64.2 
per cent). 

The course of events in this case must now be clear. Evidence of 
cholecystitis was shown, in addition to the history, by the adhesion be- 
tween the duodenum and gall-bladder and by the tarry, inspissated 
nature of the bile. The infection spread to the cystic lymph-node and 
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then by a periductal lymphangitis through the nodes along tibe com- 
mon duct to those at the head and margin of the pancreas, and thence 
to the regional lymphatic distribution to the head of this organ. 
Cholecystostomy in many instances is curative in a surprising manner, 
and must remain the operation of choice in the majority of cases. The 
subsidence of infection in the gall-bladder, brought about by iins 
method of drainage, is speedily followed by disappearance of the 
lymphangitis dependent upon it While it is an operation of slightly 
greater mortality than cholecystostomy, yet cholecystectomy has the 
advantage of prompt removal of the focus of infection, and also pre- 
vents recurrence of inflammation in the gall-bladder. Where the 
fate of the pancreas is concerned, however, these advantages must be 
taken into consideration, and therefore a proper balance must be struck 
between the immediate and remote dangers. Cholecysto-enterostoray 
should be reserved for those cases in which more or less chronic ob- 
struction of the conmion duct is a feature (Deaver and Pfeiffer, 
" Pancreatic and Peripancreatic Lymphangitis,'^ Annais of Surgery, 
Aug., 1913, p. 151). 

OHBOiaO INTEBSTrriAL PAHGBEATinS; OHOLEOTST(H>UODE!rOST0irr ; BBOOVEBT 

Cask LV. — Chauffeur, 33, complained of frequent attacks of sharp pain in 
upper right abdomen, and of dyspepsia. 

Since two years has had attacks of epigastric distress manifested by disten- 
tion after eating and acid eructations, and foUowed by nausea and vomiting of 
greenish material. With these attacks there was a duU, gnawing pain in upper 
right abdomen radiating to epigastrium, not severe and not related to eating. 
But slight belching. Periods of freedom from all distress were followed by return 
of more severe symptoms. Bowels always regular. 

Ten weeks ago had an attack in which the pain was so severe as to require 
morphine. Within a day or two deep jaundice developed and lasted a few days. 
Urine became brown and stools light yellow. No chiU or fever. 

Three weeks ago had a similar but more severe attack. 

Rigidity of upper right rectus, and moderate tenderness over gaU-bladder. 
Slight tenderness and resistance over whole epigastrium. No mass. 

Blood count: Hsemoglobin, 86; red blood-corpuscles, 4,530,000; white blood- 
corpuscles, 7350. Test breakfast positive for occult blood; free acid 23, total 54. 
Full meal very strongly positive for occult blood; free acid 0, total 12. Stool 
strongly positive for bile, and very faintly positive for occult blood; many oil 
droplets. 

At operation through an incision in the upper right rectus enlarged lymph- 
nodes were found along the free edge of the gastrohepatio omentum. Head <^ 
pancreas very hard and indurated like a mass; in fact, the whole pancreas was 
hard and enlarged. Gall-bladder distended. Duodenum mobilized by incising 
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pofiterior parietal peritoneum along right side of duodenum* Cholecystoduo- 
denostomy performed. One rubber tube placed in subhepatic space. Closure. 

Three weeks after operation patient felt fine and was discharged. 

Culture of bile sterile. 

With the exception of jaundice^ the symptoms in this case are not 
dissimilar to those of the preceding one. It is the old^ old story of 
long-continued, recurring dyspepsia. Chronic pancreatitis possesses, 
in common with chronic gastric, duodenal, and biliary disease, the 
property of exciting more or less epigastric discomfort, distress, or 
pain, which may radiate to hypochondrium or back. While this patient 
had most of the symptoms of chronic pancreatitis, the absent ones 
being fever, constipation, and loss of weight and strength, yet these 
are common to various upper abdominal diseases and do not of them- 
selves, even when all are present, constitute a characteristic symptom- 
complex. A point of some negative value is the absence of definite 
relation of the pain to eating. The jaundice is an important symptom. 
It developed rapidly and gradually subsided. It is present in two- 
thirds of the cases, and is due to compression of the lower end of the 
common duct, which in about two-thirds of instances traverses the 
substance of the head of the pancreas, by the swollen pancreatic head. 

As in the previous case, the source of infection was, in all proba- 
bility, the gall-bladder, the pancreas being involved through the lymph- 
channels, and becoming the seat, in this case, of a well-marked and 
very extensive lymphangitis. Thus, of seventy-nine patients in the 
German Hospital with chronic pancreatitis, seventy-two (91 per 
cent) showed evidence of infection in the bile-passages; forty-two 
(53 per cent) had gall-stones, and in thirty (38 per cent) there was 
non-calculous inflammation. 

The principle of treatment in this case is quite obviously drainage 
of the source of infection. In fact, gall-bladder drainage is the sheet- 
anchor in the treatment of pancreatitis. Many cases of mild pan- 
creatitis are completely and permanently relieved by simple cholecys- 
tostomy with drainage continued from four to eight weeks. In 
the presence of the ordinary indications for cholecystectomy, and when 
the gall-bladder is thickened and functionless, this organ should be 
removed and drainage instituted by choledochostomy. When there 
is marked swelling of the pancreas with obstruction of the common 
duct and jaundice, as in this case, temporary drainage of the biliary 
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tract do6B not insure against relapses^ and permanent drainage, as by 
cholecystoduodenostomy, must be instituted, even though the mortality 
be higher than in cholecystostomy. 

A sound should always be passed through the common duct into 
the duodenum, to make certain that the passage is permeabla The 
probe should be sufficiently large to secure full dilatation of the duct 
and the opening of the papilla of Vater. It is probable that spastic or 
cicatricial contraction of the sphincter of the papilla (sphincter of 
Oddi) plays a part in some cases. It is at times rather difficult to 
force the sphincter with a large probe, which suggests the possibility 
of cicatrix or sphincterismus, of which we see analogies at other 
orifices of the body that are guarded by sphincters ("Pancreatic 
Lymphangitis and Chronic Pancreatitis,'^ Jour. A. M. A., 1913, 
lx,l). 

Pancreatitis must still be studied with an open mind in regard 
to its etiology, and particularly in respect to its relation to chronic 
inflammatory diseases of the alimentary tract that result in retro- 
peritoneal lymphangitis. Treatment is promising in the early stages 
and practically hopeless when the stage of interstitial deposit of fibrous 
tissue or of cancer is reached. Our most promising lead for treatment 
consists in the means already devised for the treatment of chronic 
inflammation in the organs with which pancreatitis is commonly as- 
sociated and on which it appears to be dependent Finally, pan- 
creatitis is common and not rare ; its presence should be suspected in 
all cases of obscure upper abdominal indigestion; and, like other 
chronic inflammatory lesions of the abdomen, when it is uninfluenced 
in a reasonable length of time by medical measures, it should receive 
surgical attention along the lines here proposed. 

CABCINOMA OF PANOBBAS; CHOLBOTSTOSTOMT ; PANCBEATOSTOICT ; BBOOVEBT 

Case LVI. — ^Female, 43, complained of pain in upper abdomen and dyspepsia. 

Eight months previously began to suffer from pain in epigastrium after 
eating, dyspepsia, but no y<Mniting. Habitually constipated. Never jaundiced. 

This pain gradually became more severe, and belching much freer and ac- 
companied by acid eructations. Abdomen always very tender after pain. Com- 
plained of pain in back, " girdling " in nature. Stools very black. 

Abdomen fat and flabby. Marked resistance in upper right hypochondriac 
region and in middle of epigastrium; tenderness in same areas. No palpable 
mass. 

Blood count: Hemoglobin, 33; red blood-oorpuscles, 2,260,000; white blood- 
corpuscles, 11,260. Stomach contents: Free acid, 0; total acidity, 23; lactic acid 
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strongly positive; Oppler-Boas bacilli numerous; trypsin present in abundance. 
Stool: Black; bile, positive; occult bloody positive. Cammidge "C" test at first 
negative, but a we^ later positive. 

At operation gall-bladder found thickened and showed evidence of previous 
chronic inflammation. Flakes of necrosed fat seen in great omentum. Gastro- 
hepatic omentum incised, exposing pancreas. Large mass, size of two fists, in- 
volves whole pancreas: edges hard, centre soft. Pancreas grayish-green and 
necrotic Incision made into body of organ allowed escape of pus with much ne- 
crotic material with foul sweetish odor. About two-thirds of necrosed pancreas 
scooped away, some pieces being as large as a walnut. Pancreas drained by spiral 
tube, and one piece of gauze sutured to organ. Counter-incision made through 
upper left rectus for drainage. Gall-bladder opened and sutured to peritoneum 
of anterior abdominal wall. 

Pathologic examination showed that specimen consists of chronic inflamma- 
tory tissue infiltrated with adenocarcinoma and showing at several points small 
lymph-nodes consisting of single follicles with a mantle of leucocytes. 

Culture from gall-bladder wound revealed B, ooli communis, and from pan- 
creatic drainage, B. pyocyaneus. 

It is the belief of this clinic that carcinoma of the pancreas is in 
many instances brought into existence by previous pancreatitia This 
is in line with the well-known fact that chronic irritation predisposes 
to cancer^ as is seen in ideas carcinomatosum of the stomach and 
duodenum, cancer of the gall-bladder with non-calculous or calculous 
cholecystitis, and many other forms of the disease elsewhere. The 
reason for this belief is the observation that not a few cases of cancer 
of the pancreas present a long history of antecedent upper abdominal 
indigestion that suggests pancreatic inflammation prior to the develop- 
ment of carcinoma. The chain of events in this case, chronic indiges- 
tion, the evidence of chronic inflammation involving the gall-bladder 
and pancreas, and the later development of carcinoma of the pan- 
creas, is at least suggestive. The patient made an operative recovery, 
but has since died of the disease. 

The distribution of primary carcinoma of the pancreas is as fol- 
lows: Head, 62 per cent; body, 8.5 per cent; tail, 5.5 per cent; 
diffuse growth, 29 per cent 

The clinical course of a case of carcinoma of the pancreas is re- 
markable for its rapid progression to a fatal termination. The inter- 
ference with pancreatic digestion, the jaundice, and the cachexia 
from a malignant tumor combine to make this one of the most rapidly 
fatal of malignant diseases. Death usually ensues within six to eight 
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months after the appearance of jaundice, but it may be delayed for 
two or even four years after the onset of the earliest symptoms. 

Statistics show that operation is of little or no value in cases of 
carcinoma of the head of the pancreas either in effecting a cure or 
prolonging lif a In cancer of the body or tail the prospect is slightly 
better, but not at all hopeful (" Surgery of the Upper Abdomen "). 

OTST OF PAlfOTEAS; MAB8X7PIALIZATION ; SBOOVEBT 

Case LVII. — Negreas, 24, complained of abdominal pain and swelling, but no 
dyspeptia. 

Eighteen months previously had slight pain in abdomen, and felt a h^rd, 
tender mass about size of baseball in left side. It has caused but slight pain, and 
has gradually grown to present size. 

Since two months has complained of pains in back and of soreness in epi- 
gastrium. Never nauseated; has never vomited; not constipated. 

Marked distention of abdomen by a symmetrical, round tumor of a type re- 
sembling pregnancy. It is confined to middle portion of abdomen; is pear-shaped, 
and most prominent near pelvic brim. Feels like large cyst. No foetal heart 
sounds. Vaginal examination shows that cervix uteri is freely movable and not 
enlarged. Evidently this is not an ovarian cyst; it must oome from above. 

Blood count: Haemoglobin, 90; red blood-corpuscles, 3,560,000; white blood- 
con>uscle8, 6750. 

At operation free greenish fluid escaped through the incision. On enlarging 
latter a cyst is seen above, which is adherent to spleen and transverjse mesocolon. 
It is evidently connected with the pancreas, since it pushes the transverse colon 
and small intestine down into the pelvis. Trochar and cannula inserted, and 
about 3000 Ckmi. of thin, grayish-green, odorless fluid withdrawn. Walls of cyst 
stitched to edges of abdominal wound, and rubber tube inserted into cavity of 
cyst for drainage. Ck>unter-incision made just above pubes, and glass tube 
inserted. 

After operation the rubber tube drained freely for thirty days. There was a 
peculiar, sweetish odor to the fluid. Ten weeks after operation the fluid waa 
almost clear and slight in amount. 

Pathologic examination of fluid showed a thick, grayish-green, turbid collee- 
tion which consisted chiefly of pus. It was of neutral reaction, rich in albumin, 
odorless, and had 95 per cent, of polymorphs. No trypsin or diastase; culture f 
negative. 

Cysts of the pancreas are classified as true and false. The true 
include those due to retention of pancreatic secretion, cystic new 
growths, hydatid cysts, and congenital cystic diseasa False cysts 
arise in close association with the pancreas and involve it secondarily, 
usually being formed by effusions (hsematomata), the result of ab- 
dominal injuries. Huge cysts are said to be associated with obstruc- 
tion of the large branches of the main duct, and vary in size up to 
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enormous proportions, cysts containing fifteen litres and more having 
been reported. 

The character of the contents varies from a watery fluid to a thick 
syrupy or colloid substance too thick to run freely through a trochar. 
It is purulent if suppuration has occurred. Pancreatic ferments are 
not necessarily present The fluid may have as characteristics an 
alkaline reaction ; a specific gravity of from 1010 to 1020, although 
it may be much higher ; the constant presence of albumen ; the frequent 
presence of cholesterin j the occasional presence of mucin ; and rarely 
traces of urea. Microscopic examination reveals red and white blood- 
corpuscles, epithelium, fat globules, necrotic tissue, and f requentiy 
cholesterin crystals. 

There are many cases similar to this one, in which the only symp- 
tom is the appearance and gradual growth of an abdominal tumor, 
but these are exceptionaL The presence of the tumor and the as- 
sociated inflammatory and pressure changes usually result in marked 
digestive and constitutional changes. Pain also is a fairly constant 
symptom. ^ -"m *^. 

Pancreatic cysts are divided into three classes, according to the 
direction of the growth (Korte). The first group comprises those 
tumors that grow forward between the transverse colon and the 
stomach, displacing the latter upward and the former downward. The 
second group includes growths from the upper part of the anterior 
surface of the head or body of the pancreas which grow forward below 
the liver and above the lesser curvature of the stomach, displacing the 
latter downward. The third group comprises cysts from the tail of 
the pancreas which grow into the transverse mesocolon and displace 
the colon upward, downward, or directiy forward. 

A cyst may disappear by being ruptured or as the result of dis- 
charging its contents into the bowel by way of the pancreatic ducts, or 
by means of a fistulous opening; this is followed by profuse diarrhoea 
of material resembling cyst contents or saliva. 

The diagnosis is made fairly certain in the majority of cases by 
the history, the relation existing between the stomach and colon, and 
signs of pancreatic insuificiency, if present 

As the cyst enlarges, pressure symptoms become marked, and in- 
terference with pancreatic function causes loss of weight and strength 
and later probably diabetes. Suppuration is not very infrequent 
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Sudden enlargement aocompanied by Bjmptoms of ahock indicatea 
hemorrhage into the cyat Among eleven operationa for pancreatic 
cjat performed in thia clinic, there waa one death, a mortality of 9 
per cent f ^i^?8 

Aa to the treatment, inciaion and drainage (maraupialization) is 
the moat auitable operation in the majority of caaea. The cyat wall 
ahould be f aatened to the abdominal wall, but not to the akin. Oc- 
caaionally drainage through the loin ia eaaier than throu^ the ab- 
domen. Aa a rule, granulationa gradually obliterate the cavity and 
it cloaea completely, but occaaionally a amall fiatula may peraiat for 
yeara. Antidiabetic diet haatena the cloeure of the fiatula (" Surgery 
of the Upper Abdomen '^). 

crar of pancbeab; buftubk followed bt fanobbatio fibtula; sxciaiON or 

FI8TITLA.; BBOOTBBT 

Ca8K LVIII. — Female, 27, complained of fiatula in left hypochondriom. 

Five years ago had attacks of dyspepsia whidi lasted six months. These were 
characterised by pain immediately after eating, followed by vomiting. At times 
the pain was relieved by eating. On subsiding, a duU pain in left side of epi- 
gastrium persisted. No jaundice; no hsematemesis. 

Three years ago fell and struck lower left chest and shortly afterward 
noticed a lump in the region where previously the pain had been felt. 

Since two years this lump has grown, giving rise to sensations of weight and 
fulness. 

Two days previous to adnMssi<m the lump ruptured etstemally, dischaigiag 
large quantities of white, cloudy fluid; since then has felt less pain and sensation 
of weight. Bowels regular. 

In left hypochondrium is a fistula about 3 Cm. below costal margin which 
exudes clear mucus that is very irritating to skin and which is surrounded by 
a red, excoriated area 5 Cm. in diameter. A probe is guided directly down to 
pancreatic region for a depth of nearly 10 Cm. 

Blood count: Hemoglobin, 80; white blood-oorpuscles, 6700. Stool was 
grayish-brown, contained fat, and gave positive bile reaction. Cammidge test 
positive. Skiagram did not show necrosis of rib. Chemical examination oi fluid: 
White of egg showed some digestion after incubation of twenty-four hours; starch 
solution showed no sign of digestion and no reduction by Fehling's test^ 

At operation through an incision in left rectus the flstola waa followed down 
to pancreas. Tract ligated close to pancreas and cut away. Stomach was small, 
and was adherent to anterior abdcmiinal waU just mesial to and below fistula. 
Closure. 

Thia case is of much interest in connection with the observations 
made upon the previous case, and alao in correlating the clinical his- 
tory with the pathologic findings. 

Both patienta were within the age of incidence of pancreatic 
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cysts, namely, twenty to forty. This patient first complained of a 
dyspepsia that might have been due to a cholecystitis followed by pan- 
creatic lymphangitis. The fall upon the left chest two years later, 
followed by the appearance of a lump which increased in size until it 
ruptured externally, recites the development of a hsematoma the re- 
sult of injury to a diseased pancreas, with the subsequent develop- 
ment of a pancreatic cyst and its rupture externally with relief of 
symptoms. All the laboratory examinations corroborated the disease 
of the pancreas, and the fistula possessed the characteristics described 
with the closing remarks of the previous case. It was not mentioned 
there that a pancreatic fistula might rupture externally, so that this 
must be a very rare occurrence. 

The following table of affections of the pancreas, culled from the 
records of our five-year period, are of interest in exemplifying almost 
all combinations of biliary with pancreatic disease, as well as of 
operations for the same. There are also isolated diseases of the pan- 
creas. The statistics reflect directly the advances in our knowledge 
of the surgery of the pancreas, although it would be inconvenient 
here to tabulate these cases in chronologic order. 

Disease. Opermtion. Oasei. Deatha. 

Pancreatitis, acute Exploratory coeliotomy 1 1 

Pancreatitis, acute Cholecystostcmiy 1 1 

Pancreatitis, acute Choledochostomy 1 1 

Pancreatitis, acute Pancreatostomy 2 1 

Pancreatitis, acute Gholecystostomy and pancreatostomy . 1 1 

Pancreatic lymphangitis Cholecystostomy 2 

Pancreatic lymphangitis 

and cholecystitis Cholecystostomy 10 

Pancreatic lymphangitis 

and cholelithiasis Cholecystostomy 7 2 

Pancreatic lymphangitis 

and cholelithiasis Choledochostomy 1 

Pancreatic lymphangitis 

and cholelithiasis .... Choledochostomy and cholecystost<Mny . . 1 
Pancreatic lymphangitis 

and cholecystitis Cholecystectomy 1 

Pancreatic lymphangitis 

and cholelithiasis Cholecystectomy 2 

Pancreatic lymphangitis 

and cholelithiasis. . . .Cholecystectomy and choledochostomy . . 1 

Pancreatitis, chronic. . .Cholecystostomy 13 

Pancreatitis, chronic, and 

cholecystitis Cholecystostomy 3 
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DiMMe. Operation. Caaet. Deaths. 
Pancreatitis, chronic, and 

cholelithiasis Cholecjttostimij 9 

Pancreatitis, chronic, and 

cholelithiasis Cholecystostomj and choledochostomy . 2 

Pancreatiti s, chronic, and 

cholelithiasis Choledochostomy 24 2 

Pancreatitis, chronic, and 

cholelithiasis Choledochostomy 1 

Pancreatitis, chronic. . . Cholecystenterostomy 16 1 

Pancreatitis, chronic, and 

cholelithiasis Choledochostomy 1 

Pancreatitis, chronic, and 

cholelithiasis Cholecystectomy 1 1 

Pancreatitis, chronic, and 

cholecystitis Cholecystectomy and choledochostomy . 1 

Pancreatitis, chronic, and 

cholelithiasis Cholecystectomy and choledochostomy . 6 

Pancreatitis, chronic. . .Drainage, cystic duct 1 

Pancreatitis, chronic. . .Pancreatotomy 1 

Carcinoma of pancreas. Cceliotomy, exploratory 7 2 

Carcinoma of pancreas.Cholecystostomy 2 

Carcinoma of pancreas. Choleeystogastrostomy 1 

Carcinoma of pancreas. Cholecystoduodenostomy 3 2 

Cyst of pancreas Excision 4 

Cyst of pancreas Drainage 4 

Totals 130 15 



8PLESN 

SPLElfOPTOSIB; SPUBNOPEXT; UBOOVBBT 

Cass LIX. — Female, 29, complained of mass in abdomen, pain, and consti- 
pation. 

Since birth of child, eighteen months ago, has had pain in lower abdomen. 
Pain dragging in character. Headache; backache; frequency of micturition. 

Hard tumor about size of man's fist to left of and below navel. Blood count : 
Hsemoglobin, 84; red blood-corpuscles, 4,210,000; white blood-corpuscles, 2800. 

At operation through incision in lower left rectus tumor was identified aa 
spleen, which was three times normal size. Pedicle long, lower border of spleen 
being in Douglas's cul-de-sac; slight torsion of pedicle; yessels very tortuous and 
engorged. Through a second incision in upper portion of left rectus the gastro- 
splenio omentum was sutured in two places with double chromic catgut, and the 
long ends were drawn through rectus and anchored there, after the manner of a 
uterine ventral suspension. An additional suture of same material was inserted 
down through muscle into omentum, anchoring spleen and drawing it up into its 
normal position. 
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Ab is the case in ptosis of other viscera, prolapse of the spleen oc- 
curs most frequently in women, and relaxation of the abdominal walls 
following childbirth doubtless plays the most important role, as here. 
It may exist without symptoms, and may be part of a general ab- 
dominal ptosis. Increased weight is a factor in the etiology, although 
in the majority of cases of splenom^aly perisplenic adhesions and 
hypertrophy of the ligaments keep the organ in placa 

^ The ptosed spleen may undergo torsion on its pedicle. If acute, the 
tight twist causes necrosis of the spleen and thrombosis of the splenic 
vessels. If chronic, the loose twist causes only gradual interference 
with the blood supply, resulting in enlargement from congestion of 
the organ, hemorrhage into its substance, and consequent increase of 
fibrous tissue. In this form intermittent attacks of pain associated 
with local tenderness are the only symptoms of moment. Attacks of 
perisplenitis cause the same symptoms. Bectal tenesmus is caused by 
impaction of a dislocated spleen in the pelvis. As a rule, the dis- 
placement, the swelling, and the formation of an inflammatory exu- 
date obscure the physical signs and render diagnosis difficult When 
the spleen becomes fixed to the uterus or adnexse, it may be mistaken 
for a tumor of these organs. In one case it was mistaken for a dis- 
placed kidney, and operation wrongfully commenced by limibar 
incision. 

For cases of movable spleen discovered accidentally no operative 
treatment need be undertaken. For those cases complicated with 
twists, perisplenitis, and adhesions operative treatment is indicated, 
and consists in splenopexy or splenectomy, preferably the latter. Of 
seventeen operations for wandering spleen, splenectomy was per- 
formed in fourteen, splenopexy in two, and exploratory coeliotomy in 
one. All the patients made uneventful recoveries (" Surgery of the 
Upper Abdomen''). Becent statistics presented by Finkelstein, of 
Baku, Caucasus, show that of sixty-six operations upon the spleen six- 
teen were for p^sis. Of these sixteen, five occurred in males and 
eleven in females. Splenectomy was performed upon thirteen and 
splenopexy upon three. Twelve recovered and four died. 

Comparison of the course of events in this case with the above 
outline shows that dragging pain in the lower abdomen followed child- 
birth (descent of spleen from overstretching and relaxation of ab- 
dominal wall, and tugging on its pedicle) ; and that backache, con- 
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stipatioiiy and frequency of micturition arose (pressure ^rmptomfl 
from impaction of spleen in pelvis). At operation there was sli^t 
twisting of the pedicle, the vessels were tortuous and engorged, and 
the spleen three times its normal size (chronic torsion). That it was 
fibrosed from the chronic congestion will be shown directly. Unfor- 
tunately the symptoms persisted and splenectomy was necessary (see 
next case). 

BPUCNOlfXOALT; SPUOnDCTDirr ; BEOOVEBT 

Case LX. — Female, 29, splenopexy for splenoptoflU perfonned eight months 
previously (see Case LIX). 

After operation remained weU for three months, when symptoms recurred. 
Chief symptom was heavy, dragging, constant pain in left hjrpoehondrium, worse 
at night and increased immediately after eating. Severe headaches. Appetite 
good, bat curbed on account of discomfort. Does not vomit. 

A freely movable mass three times the size of the normal spleen found in 
the left side of abdomen. It is smooth, duU on percussion, and not tender. An 
indentation is felt along its margin. Patient is three months pregnant. There 
is a double mitral heart murmur. Blood count: Hemoglobin, 63; red blood- 
corpuscles, 3,460,000; white blood-corpuscles, 3800. 

At operation through an elliptical incision around the scar the spleen was 
encountered inunediately. It was densely adherent to line of incision by its upper 
and lower poles, being vertically placed. The upper adhesions, which were con- 
tinuous with the pedicle, were clamped, cut, and ligated. Vessels of pedicle 
enormously dilated. It was necessary to denude an area of spleen to allow of 
separation up to the pedicle, which was then doubly clamped, cut, transfixed, and 
doubly ligated. Adhesions of lower pole clamped, cut, and ligated, and spleen 
removed. Closure. 

After operation there was a perfectly normal convalescence. Four days after 
operation blood count showed: Hemoglobin, 65; red blood-corpuscles, 2,830,000; 
white blood-corpuscles, 0450. 

Spleen measured 17 x 10 x 4.5 Cm. Cut surface reddish-brown, soft, and 
greatly congested, there being much free blood. Microscopic examination revealed 
chronic splenitis. 

Success in the first operation of splenopexy depended absolutely 
upon the complete restoration of the circulation of the spleen to nor- 
mal. That this did not occur, and that the circulation went from bad 
to worse, was shown by the enormous dilatation of the vessds at the 
second operation, and by the great amount of congestion seen in the 
enlarged spleen. These changes, the result of torsion of the pedicle, 
may lead to peritonitis and intestinal obstruction. Such complica- 
tions are responsible for the high percentage of mortality. Thus of 
seventy-seven operations gathered elsewhere, thirteen resulted fatally. 
Of these, two died of thrombosis of pulmonary artery, one of con- 
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secutive hemorrhage, and one of pneumonia. Since in most cases the 
operations are performed upon a considerably changed spleen, the 
most efficient treatment must be splenectomy. This procedure gen- 
erally gives satisfactory results, as, from the technical standpoint, it 
presents practically no difficulties. 

SABOOMA. OF SPLEEN; SPI2NI0X0]£T ; BBOOVEBT 

Cass LXI. — Female, 38, complained of mass in left hypochondrinm, pain, 
ohilla, fever. 

Six months previously noticed mass in left hypochondrium, and since then 
duU pain on exertion, and occasional chills, fever, and sweats. 

Recently ha^ been much weaker. Appetite poor; maxkedly constipated. No 
pulmonic, intestinal, or urinary symptoms. 

Patient aniemic. Abdomen soft and flaccid. On left side is a tumor that 
extends from costal margin to iliac crest. It is freely movable. Lower end of 
mass is bossed. 

Blood count: Haemoglobin, 51; red blood-corpuscles, 3,610,000; white blood- 
corpuscles, 9950; negative for malaria plasmodia and Widal reaction. Stool 
n^^ative for parasites. 

At operation an incision was made on the left side, extending from co^l 
margin to opposite anterior superior iliac spine: where incision encountered ex- 
ternal border of left rectus, latter wajs displaced, but elsewhere incision passed 
through oblique muscles. Small quantity of free, serous fluid present. Spleen 
exposed; cortex, especiaUy at lower pole, showed whitish areas the size of a 
thumb nail or larger. Intestines walled off with gauze pads. Ga,strosplenic 
omentum and lienorenal ligament clamped in turn, cut, and spleen removed. 
Pedicle transfixed and ligated. No hemorrhage, but puriform material exuded. 
Spleen very large, and weighed about three pounds. Owing to adhesions at upper 
pole, splenic tissue was cut there, and raw surfaces oversewn. Closure. One 
rubber tube inserted into splenic chamber. 

Spleen measured 25 x 15 x 11 Cm., and was firm and nodular in area. Micro- 
scopic examination revealed round-cell sarcoma; acute splenitis; marked hemor- 
rhage, and a considerable amount of connective-tissue proliferation. 

Blood count two days after operation showed: Hiemoglobin, 45; red blood- 
corpuscles, 3,890,000; white blood-corpuscles, 43,050. 

Six weeks after operation patient was discharged in good condition. 

Sarcoma is the most frequent tumor of the spleen* The prognosis 
is gloomy. Death takes place several months after operation from 
recurrence or metastases. Of the sixty-six cases referred to above^ in 
only two instances did recovery last over six years. 

In the observations following Case IX mention was made of splenic 
anaemia occurring in a patient who had an adenoma of the thyroid 
gland, and that it was decided to postpone operation upon the thyroid 
with a view to performing splenectomy. Removal of the spleen for 
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splenic anffimia of the adult type ia followed by excellent reeults. If 
tha pedicle gives much trouble^ the damps may be left on for seventy- 
two hours^ then loosened, and removed the next day. 

There were no additional operations upon the spleen during the 
five years. 

APPENDIX VEBMIFOBMI8 

ACUTE QAlfOBENOUS APPEirOIOmS ; ABSCESS; ▲PFBIfDIOECTOMT ; DRAINAOE; 

BEOOVKBT 

Case LXII. — Fanner, 16, complained of pain in lower right abdomen, fol- 
lowed l^ vomiting. 

Four days before admi^ion was attacked suddenly l^ a colicky pain, soon 
followed by vomiting. Pain, at first referred to navel, became widespread and 
then localized in right iliac fossa. Constipated. 

Examination reveals pain in right iliac fossa during deep inspiration. Rigidity 
of right side of abdomen. Tenderness on pressure over right lower quadrant of 
abdomen, e;specially outer part. Tenderness also present on palpation through 
rectum. Temperature 101<>; pulse 120. White blood-corpuscles, 20,000. 

At operation an oblique incision was made from above iliac spine back into 
loin in the direction of the fibres of the external oblique. Pus found to outer side 
of CACum. Distal portion of appendix found free as a slough; proximal portion 
removed. Pelvis explored for pus, but none was found. Wound packed with 
several pieces of plain gauze, and edges of wound approximated over gauze to 
prevent escape of intestines in the event of a fit of coughing. 

The three cardinal symptoms of acute appendicitis — ^pain fol- 
lowed by vomiting; tenderness; and rigidity of the abdominal wall — 
are too well known to merit discussion hera The history and findings 
of the case just recited are very typical. An important step in the 
diagnosis, and one that is frequently neglected, is examination through 
the rectum. This is particularly valuable in children and in cases in 
which the appendix is deeply situated bdiind the ceeciun. In estimat- 
ing the degree of infection clinically, the pulse is of more value than 
the temperature. 

On admission this patient was suffering from diffusing peritonitis, 
which localized and thereby became operable. In making the incision 
the abdominal wall was disregarded, the better to approach the in- 
fection. If incisional hernia result, it may be repaired later. This 
is the " wide open " treatment, and is necessary to save the patient 
The pus, being to the outer side of the caKnim, was in a situation from 
which may arise a subphrenic abscess immediately, and, more re- 
motely, Jackson's membrane and Lane's kink, which are not congeni- 
tal, but the results of inflammation. Ko pus was found in the pelvis. 
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It is a matter of great importance to determine this point in every 
case, not only to prevent residual abscess, but also to determine other 
sources of mischief, as, for example, when a case of perforated gastro- 
intestinal ulcer is mistakenly diagnosed acute appendicitis. 

A long experience with acute appendicitis teaches one that its 
effects may be widespread. It may be the primary focus of metastatic 
infection to the following organs or regions: (1) Liver, through the 
lymphatics, but more often through the radicles of the portal system. 
Thus there may arise a subphrenic abscess (lymphatic infection) ; a 
liver abscess from septic pylephlebitis (portal system) ; and cholecys- 
titis, non-calculous eventually calculous, from infection of liver via 
portal system, and stagnation of infected bile in the gall-bladder, the 
common duct escaping primary infection by virtue of its patency. 
(2) Stomach, through the lymphatics, causing gastric ulcer. (3) 
Duodenum, by the same route, causing duodenal ulcer. (4) Perito- 
neum, spreading by contact and producing diffusing peritonitis. (5) 
Preperitoneal areolar tissue, resulting in retroperitoneal cellulitis. 
(6) Pelvis, infecting by contiguity the right fallopian tube and pro- 
ducing acute tubo-ovarian disease as an immediate effect and extra- 
uterine pr^nancy as a remote effect 

Experience also shows that symptoms simulating acute or chronic 
disease of the appendix may be due to movable right kidney, renal or 
ureteral calculus, cholecystitis or cholelithiasis, pancreatitis or simple 
or perforated gastric or duodenal tdcer, right-sided tubo-ovarian dis- 
ease, bands or adhesions such as are commonly spoken of as Lane's kink 
of the ileuia and membranous pericolitis, an abnormally movable 
csecum, and, finally, to one of a number of very uncommon conditions, 
such as typhlitis, suppuration at the internal ring, etc. The left-sided 
appendix of sitvs inversus viscerwm has never been encountered in 
this dinic, and, if not suspected by the result of the routine examina- 
tion of other organs, when inflamed it may give rise to considerable 
confusion in diagnosis. It may be said, incidentally, that absence 
of the appendix has never been observed. 

As to the treatment, it is now almost universally accepted that in 
every case of appendicitis seen early operation is indicated, regardless 
of the mildness of the attack and regardless of the severity of the 
attack. Operation upon a case of pure appendicitis, when the mischief 
is confined to the appendix, usually presents no difficulties. When 
Vol. m. Ser. 24—15 
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the disease has spread beyond the confines of the appendix^ however^ 
BO that the complication of peritonitis is introduced, treatment be- 
comes difficulty and its success is us)ially a matter of surgical judgment 

The medical treatment of acute appendicitis consists of the fol- 
lowing: 

(1) Diagnosis. (2) Avoidance of purgative or laxative medicine. 
(3) The institution of anatomic and physiologic rest (4) Immediate 
preparation for removal of the appendix. Anatomic and physiologic 
rest are secured by the following measures: 

(1) Complete rest^ preferably in the sitting posture to aid in the 
gravitation of exudates, if any, toward the pelvis. 

(2) Absolute prdiibition of anything by mouth, including water 
and ice, as well as nourishment, in order to quiet peristalsis. 

(3) Qastric lavage to relieve stomach of accumulated fluids, pre- 
venting, in large degree, toxaemia, vomiting, and peristalsis. 

(4) The constant instillation of normal salt solution by way of 
the rectum, according to the method devised by Murphy. This di- 
minishes thirst and supplies the need of water. 

(6) Ice-bags over the abdomen to quiet pain, to assist in keeping 
the patient quiet, and, more particularly, to discourage meddling 
examinations. 

As to drugs, gastric sedatives are worse than useless. Morphine, 
if given indiscriminately, masks the symptoms, interferes with the 
phagocytic activity of th& leucocgrtes, and inspires both patient and 
physician with false confidence. The pain of appendicitis is not often 
so great as to require morphine, but if necessary it should be given 
in a minimum dose only after decision for operation has been made. 
Under the above treatment the pain abates, and no anodyne is needed. 

When the disease has spread beyond the confines of the appendix, 
as in this case, there may be one of several conditions : 

(1) A strictly localized abscess without signs of diffusion and 
without peritoneal irritation. This demands immediate operation. 

(2) A localizing abscess with diffuse peritoneal irritation. This, 
as a rule, is more safely treated by waiting until the active peritoneal 
inflammatory symptoms have subsided. It must be remembered, how- 
ever, that there may be leakage from a weak abscess wall, and that this 
can give rise to a severe form of diffuse peritonitis. Therefore, a per- 
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centage of this type of casee should be operated upon in the presence 
of peritoneal symptoms. 

(3) A circumscribed peritonitis with a diffuse peritoneal irrita- 
tion. In these cases there is practically the same symptom-complex 
that is shown in an established diffuse peritonitis. When such a 
process is at its height it is often impossible to say whether we have 
really a diffuse or a circumscribed peritonitis. 

As r^ards the approach to the localized abscess of the first group, 
the extraperitoneal route is best when feasible. Many of these have, 
as a part of their retaining wall, the parietal peritoneum of the right 
iliac fossa or the loin. When the infectious area has thus been ex- 
cluded from the general cavity, the collection must not be attacked 
transperitoneally by tearing down the defensive adhesions between 
the intestines and omentum. However, there are many cases in which 
the abscess is not in so favorable a situation, and must be attacked 
transperitoneally. In such instances protection of the general perito- 
neal cavity must be secured by the disposal of gauze packs during 
operation, and the arrangement of drainage when the infected area 
has been dealt with. Even here adhesions must not be broken up 
unnecessarily, but only enough thoroughly to deal with the abscess 
cavity. It is not the breaking up of adhesions, but the institution of 
drainage, that cures. 

The removal of the appendix in these abscesscases has been a mooted 
point In 356 operated cases of acute appendicitis, the appendix was 
not removed in fifteen, or 4.2 per cent An effort to find the organ 
should always be made, but there is a limit beyond which it is not 
safe to pass. Of course, the appendix need not be left in any case that 
can be so securely closed as to obviate incisional hernia. But when 
free drainage is required, as in this case, while in leaving the appendix 
there is a slight danger of recurrence of an attack, yet this can be 
obviated by a second operation for removal of the organ at the same 
time that the operation for the inevitable ventral hernia is performed. 
To remove the appendix certainly does not assist in recovery from the 
attack itself, while the breaking up of adhesions* and burrowing about 
in the inflammatory exudate in the effort to locate a buried organ are 
surely dangerous. 

It is to be noted that on admission this patient was suffering from 
diffuse peritonitis which, under appropriate treatment, localized, and 
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thereby became operabla The question of operation in these cases 
is a very delicate one^ and usually depends upon the stage in which 
the patient is first seen by the surgeon. In the early stage of diffusing 
peritonitis, which is still local though unconfined, immediate opera- 
tion should be performed. Clinically, this stage extends well up 
toward forty hours after the onset of the disease, though there aje 
cases in which the |)roce8s is more rapid than this. In removing the 
appendix, it is prevented from pouring out more infective material 
into the peritoneal cavity, the dosage of bacteria already present being 
insufficient to set up a diffusing peritonitis, but is speedily overcome 
by the resisting mechanism of the body. 

Thus, if treated within the first forty hours after perforation, or 
even within the first fifty hours, it has become in experienced hands 
a condition associated with a comparatively low mortality, about one 
per cent On the other hand, the alarming rise in mortality which 
ensues after passage of the fifty-hour line casts a perilous respon- 
sibility upon the procrastinator. By this time peritonitis has be- 
come well established, and, if so rapid and virulent that it marches 
ahead of the formation of plastic peritoneal adhesions, which seek to 
confine it to its origin, there results a diffuse peritonitis. Many who 
recover after such an attack do so only after a battle with sepsis, which 
depletes their physical powers, wastes their resources, and, at times, 
leaves impairments, such as fsecal fistula, phlebitis, adhesions and 
ventral hernia, and even, in one case, postoperative insanity. It is 
impossible always to differentiate between a diffused and a diffusing 
peritonitis; or a localized peritonitis with diffusing peritoneal irrita- 
tion; or between a diffuse and general peritonitis. Upon careful 
study and examination, however, a correct opinion as to the intra- 
abdominal lesion present may be formulated in a fairly dear manner. 

In these cases ill more than forty to fifty hours the decision as to 
operation depends upon the presence or absence of some definite localiz- 
ing sign of the original seat of the peritonitis. When the patient's ab- 
domen is xmif ormly rigid or uniformly distended and no point of ex- 
cruciating tenderness t^an be detected in the right iliac fossa, flank, 
or loin, and the appendix cannot be located in the pelvis by rectal or 
vaginal examination, no operation should be performed, but the treat- 
ment already described as that of anatomic and physiologic rest should 
be instituted. Operation under the above circumstances, with its 
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depresaion of the vital powers and resistance, will tip the scale against 
the patient. Anatomic and physiologic rest, however, will often tide 
over the crisis, cause subsidence in the remote areas of the peritoneum, 
and localize the infection in the neighborhood of the appendix, where 
it may be dealt with to greater advantage and with every prospect of 
success. So soon, then, as a well-localized area of rigidity and tender- 
ness is well marked and the evidence of peritoneal irritation has prac- 
tically disappeared, operation offers a much greater percentage of 
recoveries than in the stage immediately preceding this condition. 

The essential treatment of appendiceal peritonitis may be simmied 
up as follows: (1) early operation; (2) light anaesthesia; (3) 
rapidity of operation; (4) appropriate treatment of appendix; (5) 
avoidance of flushing and evisceration; (6) proper drainage; (7) 
simple postoperative treatment by posture and proctoclysis, with pre- 
digested beef for nutritional requirements. 

During the five-year period there were 1518 cases of acute appen- 
dicitis operated upon, with 65 deaths, a mortality of a trifle over 
three per cent 

CHBONIO APPENDICITIS; APPENDIOECTOMT ; BEOOYEKT 

Cask LXTII. — Chemist, 37, complained of pain in right lower abdomen. 

One month ago had a sudden, sharp pain in right iliac fossa, followed hy 
nausea and vomiting. Pain lasted for four days and then disappeared. 

Two days previous to admission began to have pain and soreness in right 
iliac fossa. Pain was not general at first, but was localized to the fossa, and 
was followed by vomiting. 

Tenderness and rigidity in right iliao fossa. White blood-corpuscles, 0100. 

At operation through a McBumey gridiron incision the aponeurosis of the 
external oblique muscle was nicked and torn through, exposing the interabdominal 
fascia over the internal oblique muscle. This was incised, and the internal 
oblique and transversalis muscles were separated with the handle of the scalpel. 
The c»cum presented into the wound, and the anterior longitudinal band was 
traced down to the base of t]ie appendix. Meso-appendix ligated and cut at 
attachment to appendix. Appendix clamped near base and ligdted with iodine 
catgut. Electric cautery applied between clamp and ligature, and appendix was 
burned through. Stump invaginated into a pocket on outer surface of cecum by 
seromuscular sutures of linen. Closure. 

The external oblique aponeurosis was nicked and torn through 
because this method was recommended by McBumey in the original 
description of his operation in 1893. The internal oblique and 
transversalis muscles often cut hard. When opening the peritonkim 
avoid cutting the csDCum; which usually presents into the woxmd. The 
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appendix ia usually to be found in the ileocsdcal peritoneal f oesa. 
When working through such a small incision, replace and deliver the 
gut alternately, lest more intestine be gotten out than can be returned. 
Plenty of margin of meso-appendix is left, the better to control hemor- 
rhage. There is often bleeding from a vessel in the angle between the 
appendix and the osdcum: this must be carefully looked for and 
controlled. Iodine catgut is used to ligate the appendix only wh^i 
it is intended to use a purse-string suture, for otherwise there is 
danger of the ligature yielding too soon. The electric cautery steri- 
lizes and thromboses the stump. In sewing up, evert the peritoneum 
by mattress suture to prevent interposition of connective tissua In 
this operation the upper portion of the transversalis muscle has a 
tendency to pull upward, and must be brought down to meet the bite 
of the needle which secures it together with the internal oblique. No 
dressing was applied to the wound: it was merely painted with 
iodine. By this method there are no more infections than in the old 
way, and much gauze is saved. 

The diagnosis of chronic appendicitis is favored by its being the 
most common intra-abdominal ailment, and the appendix being the 
seat of localized tenderness. When in doubt as to the presence of 
upper abdominal disease, make a ^^ compromise " incision, midway 
between both r^ons. Explore the pylorus, and then the lesser curva- 
ture of the stomach, feeling for ulcers. If pylorospasm be present as 
an effect of chronic appendicitis, the pyloric portion of the stomach 
may be injected. Inspect the duodenum, the gall-bladder, and the 
pancreas. If these organs be normal, the appendix may be readily 
removed through the woxmd. 

When symptoms persist after the operation, they may be due to 
several causes. First, adhesions may be present either as a result 
of the appendiceal disease, or the operation itself ; secondly, secondary 
changes in other organs may have occurred — ^for instance, there is 
reason to believe that cholecystitis and cholelithiasis and ulceration 
of the stomach or duodenum may depend in some obscure way upon 
chronic appendicitis ; * third, the functional derangement, when of 

* Of 5000 appendices remoyed in the Mayo CUnio during the course of routine 
abdominal operations, a condition of partial obliteration of the lumen was found 
in 26.9 per cent, of cases in association with gastric or duodenal ulcer^ in 50 per 
cent, with cholecystitis^ and in 44.S per cent, with cholelithiasis. 
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long duration, may have become engrafted as a habit npon the phy- 
siologic activities of the alimentary tract; fourth, the diagnosis may 
have been mistaken. Stomach trouble often turns out to be appendix 
trouble. Pain in the epigastrium, distress after eating, nausea, belch- 
ing, vomiting, and the protean forms of indigestion may be caused by 
chronic appendicitis without symptoms or palpable evidence of disease 
in the right iliac fossa- Certain of these cases, if watched closely, will 
have slight exacerbations of the local process during which the diag- 
nosis may become clear. In other cases the state of affairs will become 
evident only by abdominal section, as mentioned above, when a n^a- 
tive examination of the upper abdominal viscera, coupled with the 
finding and removal of a chronically diseased appendix, followed by 
recovery from symptoms, will substantiate the diagnosis. Examina- 
tion by the pathologist of many appendices removed in this clinic as an 
incidental procedure when operating in the neighborhood has shown 
that a large percentage of these appendices present unmistakable 
evidence of past or present inflammation. It seems that local pain 
does not necessarily accompany inflammation, but is present only when 
colic is caused, when the intra-appendiceal tension is raised by stric- 
ture or retention, or when the serous surface is involved in the inflam- 
mation. In a few cases chronic appendicitis proceeds by slow stages 
to complete obliteration of the organ, which is Nature^s method of 
spontaneous cure, without noteworthy symptoms of any kind, and 
without any symptoms such as now are recognized as pointing to the 
appendix. These remarks illustrate the difficulty of recognizing exist- 
ing chronic appendicitis, though it may be present in an advanced 
degree. 

During the five-year period 2153 cases of dironic appendicitis 
were operated upon, with three deaths. 

TUBKBOUIOSIS OF APPBirDIX; AFPSNDIOECTOKT ; BBCOVEBT 

Cass LXTV. — ^Female, 26, single, milliner, complained of pain in right lower 
abdomen. 

Patient was bom in Whitehaven, Pennsylvania, where a tuberculosis colony 
is situated. 

Since eight years has had several attacks of pain in right lower abdomen. 

Since one year has had two severe attacks of pain in that region, but always 
preceded by indigestion and pain in upper abdomen. 

One week before admission, after supper, had an attack of indigestion char- 
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acterijEed l^ sudden, sharp pain in upper abdomen, which, two days later, looalized 
in right lower abdomen, when it was followed by vomiting. Constipated. 

Tenderness to deep palpation at McBumejr's point. But slight rigidily. 

Blood count: HsBmoglobin, 78; red blood-corpuscles, 4,490,000; white blood- 
corpuscles, 12,200. 

At operation through a lower right rectus incision the cacum was firmly 
bound to parietal peritoneum by adhesions, in which the great omentum pi^d- 
pated. Marked infiltration of cecum around base of appendix and of appeadix 
itself, which was thickened and deeply imbedded in lower and outer portion of 
wall of cvcum. A band that held the ileum down was dissevered and a portion 
of adherent omentum removed. Appendix removed by electric cautery. Drainage, 
consisting of one piece of gause and one rubber tube, was placed against encum. 
Uterus and adnexg inspected and found normaL Clojnire. 

Microscopic examination of appendix revealed tuberculosis. Culture from 
peritoneum sterile. 

After operation the wound healed very slowly. 

In another patient, a n^ress, the serous coat of the appendix was 
studded with miliary tubercles, and the surface of the c»cum was 
sabnon-colored and similarly involved. The stump of the appendix 
was not invaginated, owing to the presence of the tubercles. The 
operation will hardly benefit the patient She will be given tuber^ 
culin« The leucocyte count was 5000, thus illustrating the leucopeenia 
of tuberculosis. 

Tuberculosis of the appendix is rarely, if never, primary, but is 
usually secondary to tuberculous disease of the ileocsecal r^on. Un- 
less of the miliary variety, it is liable to escape detection upon macro- 
scopic examination. If the disease be of the miliary variety, it 
should not escape detection ; it is' usually associated with similar 
disease of other intra-abdominal organs or tissues, particularly the 
peritoneum. In almost all cases, as in this one, there is associated a 
more or less circumscribed tuberculosis of the peritoneum. Tuber^ 
culosis of the appendix does not manifest any very marked tendency 
to perforation, though such eventuality may occur. The lesions, how- 
ever, tend to the formation of fistuls. 

Tuberculosis, either latent or active, is a very grave complication 
of appendicitis. The underlying condition may be one not only of 
diminished power of resistance to the influence of agents provocative 
of acute inflammation, but also, in some instances at least, the con- 
sequence of dormant tubercle bacilli being roused into activity by the 
appendiceal disease. Be this as it may, the fact is certain that pro- 
tracted convalescence, the development of multiple abscesses or of a 
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fsecal fistula, and other debilitating results, are to be greatly feared 
in the tuberculous subject Indeed, it is questionable whether it is 
always wise to remove an appendix from an undoubtedly tuberculous 
subject, except for acute disease (" Appendicitis," Fourth Edition, 
1913). 

During the five-year period there were five cases of tuberculosis 
of the appendix, vrfth no deaths. The number of acutely and chroni- 
cally diseased appendices removed was 3671. In a case of tuberculosis 
of the large intestine appendicostomy was successfully performed. 

MTX08ARC0MA OF APPENDIX; ABLATION; APPENDICEOTOMT ; BEOOVEBT 

•Case LXV. — ^Tailor, 30, complained of occasional pain in right loin. 

Since two months has had dull, aching pain in right loin, and pain on 
micturition. Constipated. 

One month before admission noticed for the first time the abdominal tumor, 
at the same time that the duU, aching pain in the right loin started. Tumor 
was at first small, but gradually grew. He could move it about No history 
of injury to abdomen. 

On deep inspiration a globular mass, semi-solid in consistency, extending 
to the left almost as far as the mid-line, may be grasped between the two hands 
and shifted about. 

Skiagram revealed a well-marked shadow in the right renal region, which 
was not affected by deep inspiration. Gystoscopic examination showed normal 
and equally functionating kidn^s. Urine negative for tubercle bacilli. Blood 
count: Hemoglobin, 75; red blood-corpuscles, 4,250,000; white blood-corpuscles, 
12,000. 

At operation through a long upper right rectus incision which extended to 
below the navel a tumor the size of a cocoanut, adherent to the tip of the appendix 
and the meso-appendix, was delivered. The appendix served as a pedicle for the 
tumor, and permitted considerable range of motion. On close inspection the 
tumor and tip of the appendix were found to be intimately associated. The 
adhesions of the meso-appendix were separated to permit access to the appendiceal 
artery, which was clamped. The appendix was separated from the csdcum by the 
electric cautery, and, with the tumor at its tip, was removed. Closure. 

Pathologic examination of the appendix showed that it was 2.5 Cm. in length. 
Its distal end is continuous with a globular mass measuring 13 x 10 x 8.5 Cm. 
Microscopically the tissue is composed of stellate embryonic connective-tissue 
cells, with much delicate intercellular fibrilln and a hyaline matrix. (A sketch 
of this tumor may be found in "Appendicitis: Its Diagnosis and Treatment/' 
Fourth Edition, 1913, p. 125.) 

This tumor offered an interesting problem in clinical diagnosis. 
Sarcoma occurs as primary in the appendix, but only about nine 
authentic cases are on record. The growth is usually of the small 
round-cell variety or lymphosarcoma. There is generally an early in- 
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Tolvement of the csecal wall, and ita degree of maUgnancy ia unaltered. 
Sixty-six per cent of the caaea occurred in the male aex. 

OABonroicA or appendix; APPCifDiosoToirr; rbcovkbt 

Cask LXVI. — ^Female, 45, complained of duU, dragging pain in npper rigiit 
abdomen, yomiting, and constipation. - 

Two years previously had been operated upon for biliary calculus. 

Four months after operation had dull, dragging pain and sor^ieas in upper 
right abdomen. 

Nine months previous to admission began to suffer from lote of appetite, 
nausea and vomiting after eating, and languor, headaches, insomnia, and con- 
stipation. Has a constant pain in upper abdomen radiating to hack, but not 
sharp and lancinating, as was the gall-stone colic. 

Great tenderness in right upper abdomen on light palpation. Peristalais 
very poor. Slight distention over whole abdomen. No tenderness over appenjiix. 

Bismuth-skiagram showed that stomach was slightly dilated and ptosed, the 
lowest point reaching to 2.5 Cm. below navel. Peristalsis poor: 8t<nnach does 
not begin to empty itself in the usual time. Blood-count: Hasmoglobin, 70; red 
blood-corpuscles, 4,520,000; white blood-corpuscles, 7200. 

On excising scar of previous (^ration great omentum was found adherent 
to it and to hepatic flexure of colon. Omentum released and ligated with iodine 
gut. Gall-bladder released from parietal peritoneum, to which it had been sut- 
ured at previous operation. It was normaL All adhesions were dissevered. 
Upper abdominal viscera negative. Appendix adherent to cecum posteriorly. 
Appendix removed by electric cautery. Closure 

Pathologic examination showed that appendix measured 3x6 Cm.; serosa 
very slightly injected; wall thickened; mucosa swollen; lumen patent, nar- 
rowed; contents, fecolith. Diagnosis, obliterative appendicitis. Microscope re- 
vealed carcinoma of appendix, early, and localising to interior of organ. 

One is immediately impreased with the fact that the carcinomatona 
appendix was not responsible for the symptoms complained of by the 
patient. These were obviously due to the adhesions, which were 
greatest at the site of the previous operation of cholecystostomy. It was 
by a fortuitous removal of the organ that the very early carcinomatous 
degeneration of the chronically diseased appendix was revealed. Two 
lessons may be learned : First, the wisdom of removing the appendix 
routinely in the course of abdominal operations for other conditions ; 
second, the liability of a chronically diseased organ to undergo malig- 
nant d^eneration. Thus of 5000 appendices r^noved in the Mayo 
Clinic during the course of routine abdominal operations, previously 
mentioned with Case LXIII, cancer was found in twenty-two, being 
apparently developed, as in the gastric carcinomas derived from 
simple ulcer, from islets of epithelium which, by the process of oblitera- 
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tioii; had lost their connection with the remaining mucous surface of 
the appendix. 

More and more cases of carcinoma of the appendix are being re- 
ported every year^ and this is doubtless due to the increasing custom 
of the routine examination of this organ. This disease is found in 
comparatively young subjects, the average age being about thirty years. 
The prevailing type of carcinoma is the spheroidal cell, which form 
not only attacks young adults, but also is less prone to give malignant 
metastases. These neoplastic growths are usually associated with in- 
flammatory changes which characteristically lead to obstruction of 
the lumen, as in this casa For the most part the distal portion of the 
organ is the seat of the cancer. Carcinoma of the appendix is clini- 
cally benign, but histologically malignant 

During the five-year period there were three cases of carcinoma 
of the appendix, with no deaths. During this period the combined 
number of appendices removed, both acutely and chronically diseased, 
was 3671, so that in this series carcinoma of the appendix was found 
about once in & thousand cases. 

And now neither space nor time permits us to linger much longer 
in this fascinating clinic Of the affections of the intestines we had 
selected to report cases of adynamic ileus; volvulus of ileum; per- 
forated lyphoid ulcer of ileum ; f secal fistula ; csecoptosis ; tuberculosis 
of intestines — appendicostomy ; carcinoma of colon ; diverticulitis of 
sigmoid; sigmoidoptosis; multiple adenomatous polypus of sigmoid; 
and carcinoma of rectuuL We can only present the most interesting 
intestinal case, and after that a hurried review of two of the subjects 
in which Dr. Deaver is particularly interested, namely, hysterotomy 
and prostatectomy. The remaining cases, which illustrate fairly com- 
pletely the affections of the genital and urinary systems of both sexes, 
must for the present be left out of consideration. 

INTESTINAL OBSTBUOTION OUB TO INTESTINAL PABASITES, BEANS, PEAS; BBSEOTION 
or SIXTEEN INCHES Or BOWEL; BECOTSBT (SEE FBONTISPISGB) 

Case LXVL — Female, 17, miU worker, complained of pain in lower abdomen 
and vomiting. 

Felt perfectly well, ate everything, worked, and had no symptoms of any 
kind until day In^ore admission, when, at ten o'clock in the evening, there came 
on suddenly severe abdominal cramps, foUowed by nausea and vomiting. These 
symptoms continued until time of admission, when felt very weak. 

Patient is smaU, thin, nervous, anaemic Eyes are sunken; fades drawn. 
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Abdomen tympanitic, generally tender, and rigid. Tumor in lower mid-abdomen, 
rounded, firm, smooth, 13 Cm. in diameter. Active peristalsis above tumor. 
Rectal examination unsatisfactory, owing to restless state of' patient. Blood 
count: Hemoglobin, 08; red blood-corpuscles, 4,580,000; white biood-oorpuscles, 
12,350. 

At operation through an incision in lower right rectus free peritoneal fluid 
escaped. About one foot of the lower end of the ileum was distended with semi- 
solid material. Numerous white flakes over small boweL In places serosa was 
ruptured from distention, so that muscular coat protruded. A segment of ileum 
40 Cm. in length was resected. Distal end invaginated with linen sutures. Proxi- 
mal end implanted into sigmoid. Appendix removed. Closure without drainage. 

Pathologic examination showed that the resected bowel was 40 Cm. in length, 
and that it was partially distended and loaded with undigested food, as pea^s and 
lima beans, and one or more roBfiia M^ffiafa (see Frontispiece). Entire mass mark- 
edly injected. Culture from serosa sterile, but B, ooli communU was recovered 
from mucosa. 

After operation patient had a ravenous appetite, and on one occasion tried 
to swallow an entire lemon. At flrst while in hospital did not seem to be in her 
right mind, but after operation became quite herself again. Was discharged to 
go to a convalescent home, and directed to return later to take a vermifuge. 

The interesting feature of this case revolveB entirely about the 
curious nature of the obstruction. Cases of intestinal obstruction 
due to intestinal parasites have been reported in the literature^ but it 
is extraordinarily rare to encounter blockage over a distance of six- 
teen inches by unchewed^ unmasticated, and undigested food mixed 
with tapeworms. That this patient's nervous system was affected 
seems clear. Various nervous phenomena, including great mental de- 
pression and hypochondria, are not infrequent in women, and per- 
haps the tapeworm secretes a toxin that influences the nervous system, 
just as the typho-lumbricosis of Marie affects the intestines in cases 
of ascariasis. The xmchewed state of the food in a girl of seventeen 
with good teeth of itself suggests temporary mental aberration. The 
patient was very difficult to control immediately after operation, while 
later on she became quite herself again. On the other hand, many 
patients harboring intestinal parasites show no mental disturbances 
whatsoever. 

SUPRAPUBIC HYSTEBOTOMY 

For nearly a decade Dr. Deaver has been a warm advocate of supra- 
pubic hysterotomy when it is desired to establish a prompt and certain 
diagnosis if a reasonable suspicion exist of malignant disease of the 
interior of the uterus, and for the prompt termination of pr^nancy in 
cases where life is acutely endangered by the continuance of that 
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condition. lUufltrative of these situations four cases have been 
selected from the records of the past two years. The first two cases 
fulfil the first indication, and the remaining two the second. 

HTDATIDIFOBH MOLE; SUPRAPUBIC HTSTEBOTOMT; BEQOVEBT 

Case LXVII. — Patient, aged 46 years, complained of pain and the presence 
of a tumor in lower abdomen. 

Two months ago first noticed a swelling on left side of abdomen, which has 
rapidly increased in size since. Has a dull, aching pain across lumbar regions. 

Since six weeks has had constant metrorrhagia and a scanty yellowish leu- 
corrh<£a. Constipated. 

Lower abdomen presents a firm, hard mass size of adult's head, extending 
to naveL Movable. Cervix is dilated and uterus freely movable. BJood count: 
Hemoglobin, 72; red blood-corpuscles, 4,330,000; white blood-corpuscies, 6250. 

At operation with patient in Trendelenburg position an incision through the 
lower right rectus exposed a symmetrically enlarged uterus. Intestines walled 
off with gauze pads. Uterus grasped in volsellum forceps. Anterior surface of 
uterus incised down to peritoneal reflexion of bladder, which was carried for- 
ward. Contents of uterus, a nmss of blood-clot with hydatidiform mole, were 
evacuated. Uterine cavity swabbed with tincture of iodine. Uterine wall stitched 
together by a double row of continuous sutures of stout catgut for the muscula- 
ture, extending down to, but not through, the endometrium, and a single con- 
tinuous suture of linen for the peritoneal coat. Instruments and sponges 
accounted for. Closure of abdomen. 

Pathologic examination revealed a mass of tissue 19 x 12 x 3 Cm., soft and 
friable, and consisting of multiple small cysts, intermingled with a blood-clot the 
size of a hen's egg. Diagnosis, hydatidiform mole. Vaginal smears showed the 
presence of gonococd. 

Hydatidiform mole is a curious condition that is met with now 
and then at the Gterman Hospital, there having been four cases within 
our five-year period with no mortality. It is due to myxomatous 
d^eneration of the chorionic villi. The change takes place in the 
endochorion, which forms the inner of the two layers that compose 
the chorion and is continuous with Wharton's jelly. True mucous 
tissue is overproduced within the villi. The process usually b^ins 
before the third month, at a time when the villi are almost equally 
developed over the whole ovum, so that the chorion is uniformly 
involved (Hirst). The mass may attain an enormous size — ^that of a 
man's head — and the cysts vary in size from that of a millet-seed to 
that of a hen's egg. The diagnosis is difficult, but the condition may 
be suspected if there be a rapid increase in the size of the uterus, 
especially toward the third month, and if blood escape at intervals 
during the early month0 of pregnancy. If the vesicles escape, which 
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is rare, the diagnosis is^ of course^ conclusive. Untreated, the chorion 
might invade the uterine wall, causing hemorrhage and possibly 
perforation, and, if the mass be retained, malignant degeneration of 
the epithelium might occur. A case of hydatidiform mole associated 
with deciduoma malignum occurred at the Gterman Hospital within 
recent years. In most cases the diagnosis will probably be made at 
operation, which has been performed to detect the cause of irregular 
metrorrhagia during the early months of pr^nancy. That hys- 
terotomy is the operation of choice in this ccmdition is evident It is 
superior to the induction of abortion per vaginam in that the whole 
of the uterine cavity is exposed to inspection, and the disease may 
be thoroughly and safely dealt with. 

DSCroUOlLl ICALIONUlf ; 8T7PBAFUBIO HTSTEBOTOMT; SUPRAVAGIlfAL HTSTUBCTOIffT ; 

BBOOVEBT 

Cask LXVIII. — ^Patient, 32, complained of pain in left iliac region and blood- 
tinged leuoorrhoBa. 

Six months preyiously illness began with moderately sharp pain in left 
iliac region, radiating up to chest and through to back. No vomiting. Con- 
stipated. 

Since two months pain has been much more severe and more frequent. There 
is frequency of micturition and burning and soreness in bladder. Constant white 
vaginal discharge frequently tinged with blood. Has missed last two menses. 
Has five children living and well; has had two miscarriages. 

Abdomen walls relaxed and flabby. Tenderness in left iliac region. Vaginal 
examination showed that cervix pointed upward and to right. Uterus extended 
to 4 Cm. above pubis, freely movable, not tender. 

Cystoscopic examination revealed slight congestion of bladder and that its 
floor was pushed upward by some pressure from without (thus accounting for 
the frequency of micturition and the burning and soreness over bladder). Blood 
count: Hemoglobin, 70; red blood-corpuscles, 3,340,000; white blood-corpuscles, 
0850. 

At operation with the patient in the Trendelenburg position through an in- 
cision in the lower right rectus the uterus was found pregnant, and was opened 
by an anterior incision in the midline. On removing the products of conception 
a friable, ulcerated area was seen on posterior wall. The uterus was removed 
by supravaginal hysterectomy. Closure. 

Pathologic examination showed that the uterus measured 9x8x5 Cm. The 
endometrium was boggy, filling the entire cavity, and about i» Cm. thick. Wail 
of uterus 2 Cm. thick and softer than normal. Foetus 15 Cm. in lengUi and shows 
genital tubercle without differentiation. Internal surface of placenta veiy 
friable. Biicroscopic diagnosis, deciduoma malignum. 

When the pregnant uterus was encountered it was reasoned, from 
the fact of there being no extra-uterine cause of the pain, that it must 
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be intra-uterine^ and that, therefore, hysterotomy was justifiabla 
Thus a malignant tumor in a very early stage was revealed by hys- 
terotomy. Suppose the pr^nancy had been terminated by artificially- 
induced abortion? The tumor would have been undoubtedly over- 
looked and left behind, speedily to terminate the patient's lif a 

Deciduoma malignum originates from the syncitial cells of the 
chorionic villi The term chorion-epithelioma is preferable, because 
it indicates the origin of the tumor from the epithelial elemaits of 
the chorionic villi rather than from the decidua, but. the former 
term is used here, since it is classified under that heading in the 
annual report of the German Hospital. The disease arises in portions 
of the chorionic villi which remain imbedded in the endometrium 
after the expulsion of the main products of gestation, and Especially 
if the villi have undergone hydatidif orm changa Thus it follows an 
abortion, a premature labor, or a labor at term. A remarkable feature 
connected with chorion-epithelioma is the discovery that certain 
intrathoracic teratomata and teratoid tumors of the testis contain 
tissue indistinguishable from that of chorion-epithelioma (Eland- 
Sutton). The eroding power of the cells enables them to penetrate 
the tissues and gain entrance to veins ; fragments are deported by the 
blood stream to lodge in lungs, bones, and other viscera and grow into 
secondary deposits. The liver, spleen, kidneys, and intestines may 
thus be invaded, since, unlike most carcinomata, this variety is dis- 
seminated through the blood-vessels. The diagnosis is suspected at 
first by irregular, persistent bleeding following the termination of 
pregnancy, and later by the usual signs of uterine cancer. The 
value of hysterotomy as a diagnostic measure, and for this reason as 
an equally efficient therapeutic measure, could not be more forcibly 
illustrated than by this casa 

This was the only case of chorion-epithelioma encountered during 
our five-year period. 

PLACENTA PBJEVIA; SUPRAPUBIC HTSTEBOTOICY; RBOOVEBT 

Gasb LXTX. — ^Patient, 31, complained of bleeding from vagina. 

Four months previously mensis appeared three weeks late and lasted for one 
month. Under treatment it stopped for two weeks, when profuse hemorrhage 
began, patient losing as much as one quart at a time. Bleeding has continued up 
to time of admission. 
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Since one month has hmd occasional cramps, worse on right side. These were 
sharp, but did not resemble labor pains. No nausea or vomiting. 

Has one child, sged four years, living and welL Had the usual amenorrhceft 
of pregnancy at that time. Has had no miscarriages. 

A tumor resembling a pregnant uterus extends up to navel, and is lodged 
mostly on the right side. Cervix dilated to size of index-finger. Active bleeding 
from uterus. Patient very weak. Blood count: Hsmoglobin, 62; red blood- 
corpuscles, 3,390,000; white blood-corpusclesy 7100. 

At operation hysterotomy was performed as described in Case LXVIL On 
delivering fortus the umbilical cord was found wrapped tightly about its neck. 
The placenta had a central attachment, and was degenerated. Closure of uterus 
and then of wonud. A small myoma was excised from uterus, and a chronically 
diseased appendix removed. 

The umbilical cord encircling the neck might have been a factor 
in detaching the placenta as the foetus struggled for existenca 

It was Dr. Deaver's privilege to be one of the first to perform, 
hysterotomy for placenta prsevia, which he considers an absolute 
indication for the operation. In central implantation^ as in this case, 
in which the placenta widely overlaps the outlet of the uterus, it is 
more strongly indicated than in the marginal implantation, but the 
difficulty in most cases of determining accurately in advance the 
exact situation of the placenta should make one distrust dilatation of 
the OS by bags. By this latter method hemorrhage may often be 
checked and delivery satisfactorily effected, but bagnlilatation has 
failed and resulted fatally from hemorrhage in the hands of even 
the most skilful obstetricians. There is always a feeling of insecurity 
when dealing with placenta previa by this method. Even advocates 
of the bag dilatator feel great relief when the patient is out of 
danger. On the other hand, one may approach the operation of hys- 
terotomy in this condition with the same assurance that he feels con- 
cerning cesarean section under other circumstances. Abnormal 
implantation of the placenta does not add to the gravity of hys- 
terotomy. It can be performed in the same manner and with the same 
absolute control over hemorrhage as in any other abdominal opera- 
tion on the uterus. Shock is less, and the liability to infection is 
certainly not greater. In the late cases, if operation be done at the 
proper season, the child also can be saved, which is not usually the 
case in delivery by any other method. Eight cases of placenta prsevia 
have been treated by hysterotomy at the German Hospital witjiout 
maternal mortality. 
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FRLITI8 or PBBQNANOT; 8UPBAPUBI0 HTSTBBOTOMT; BBOOVSBT 

Cask LXX. — ^Patient, 18, compUined of constant, dull ache, at times sharp, 
in right loin and across mid-abdomen. 

Well nntil four days before admission, when, after exposure to a draught, 
pain commenced gradually in right loin and within a few hours radiated across 
mid-abdomen and back to loin. Nausea and yomiting at onset, but none since. 
Had chills and ^eats several times. 

Patient is five months pregnant; pale. The skin is hot and dry, the cheeks 
flushed, and the tongue coated, dry, and tremulous. Tenderness on palpating 
right kidney. Urine: Yellow, acid, 1025, very faint trace of albumen, no sugar, 
urea .9 per cent., granular casts, pus. Blood count: Hemoglobin, 59; red blood- 
corpuscle^ 3,490,000; white biood-oorpusdes, 16,700. 

At operation hy/iterotomy was periormed as described in Case LXVII. The 
foBtus, enclosed in unbroken membranes, was enucleated. Closure of uterus. Ke- 
moval of appendix. Closure of wound. 

Simple pyelitis is not an indication for hysterotomy. Palliative 
measures or local treatment effect a cure in most instances. But when 
the general condition is alarming^ as in this case, operation gives the 
most rapid and surest results. In five cases hysterotomy with empty- 
ing of the uterus was performed because of a severe renal infection 
that amounted to sepsis. In one case, actuated by conservatism, Dr. 
Deaver refused to empt7 the uterus, a decision which later he re- 
gretted, as the unfortunate woman in her debilitated condition con- 
tracted a severe puerperal infection, from which she died. When a 
septic focus exists in the body with consequent infection of the blood 
stream, there is grave danger of hsematogenous infection of the uterus 
after childbirth. The circumstances of the patient must be considered 
among the indications for the termination of pregnancy under these 
conditions. K she can command good treatment and enjoy hygienic 
surroundings, every effort should be made to carry her through to 
term. But a patient of the poorer classes who has to look forward 
to some months of advancing pr^nancy in a septic state that does 
not yield to such treatment as can be carried out and maintained 
is entitled to have her life considered the paramount issua 

Among twenty-five cases of hysterotomy performed since 1912 
there was no mortality. Fifteen met the indications of the first class 
(see introductory remarks on suprapubic hysterotomy), and ten of 
the second. That is to say, sixty per cent, of the operations were 
undertaken with the well-defined idea that some early neoplastic 
process was present in the interior of the uterus, and forty per cent 
Vol. m Ser. iJi— 16 
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because of danger to life by reason of complications of pr^nancy. 
Only three uteri were sacrificed, one each for carcinoma, chorio- 
epithelioma, and myoma associated with chronic metritis and endo- 
metritis. One eclamptic patient was cured and is again normally 
pregnant In one case of contracted pelvis the operation was suc- 
cessful for mother and child. Five patients with partial separation 
of the placenta were relieved, and three with placenta prsevia were 
snatched from imminent danger. In the remaining cases, while the 
operation was not life-saving, yet in its results it challenges any other 
form of treatment yet devised. 

Bussell states that suprapubic hysterotomy is of conspicuous 
service in cases of persistent uterine hemorrhage which is not con- 
trolled by any form of treatment, and in which bimanual palpation 
of the pelvic organs has given an absolutely negative diagnosis. It 
is destined, also, to be of great service in the early diagnosis of 
cancer of the fundus of the uterus. Not only may a percentage of 
early cancers be detected by hysterotomy, but in a more considerable 
percentage of cases in which cancer is reasonably believed to exist 
will the incision reveal the true cause of the bleeding in hyperplastic 
endometritis, polyps of the endometriimi, or small submucous 
myomas. 

The chief contra-indication to hysterotomy is the presence of 
intra-uterine infection, either demonstrated or strongly suspected. 
Under these circumstances the operation may be made extraperitoneal 
by stitching the parietal peritoneum to the uterus and opening in 
the enclosed circle. In delivering the child the upper portion of this 
enclosed circle may be torn through, thus exposing the peritoneal 
cavity to infection. This must be considered an argument against 
the extraperitoneal operation ("Hysterotomy," Jour. A. M. A., 
1912, lix, 90; Ibid., 1914, bdii, 292). 

PBOSTATBOTOMY 

In the removal of an enlarged prostate gland Dr. Deaver prefers 
the suprapubic to the perineal route for the following reasons: (1) 
The approach to the prostate is simple and practically bloodless. (2) 
The enucleation of adenomatous growths is accomplished with ease. 
(3) The woAing field is large and under perfect control. (4) The 
prostate is accessible and can be made more so by digital pressure 
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on its rectal surface, and without the danger of injury to the bladder 
from the use of tractors necessary in the perineal operation. (5) 
The muscular control of the bladder is not disturbed, since the internal 
sphincter may be avoided, and the compressor urethrse lies outside 
the Une of cleavaga Incontinence is therefore less frequent follow- 
ing this technic. (6) Permanent fistulse are less frequent after the 
suprapubic operation ; in# fact, they never occur if the urethra is 
bougied. (7) Stones can be removed more easily. (8) Sexual 
potency is maintained as frequently after the suprapubic operation 
as after the perineal, and the question of sterility is rarely of any 
consequence. (9) The mortality in properly selected cases is no 
greater, and the percentage of uncomplicated cures is larger. 

HTPEBTBOPHT OF PBOSTATE; SUPRAPUBIC PBOSTATBCTOM Y ; RECOTEBT 

Cask LXXI. — ^Diamond setter, 58, complained of frequency of urination. 

Since a few months has had to get up at night to urinate aa often aa from 
one to two up to six to eight times. Has to be catheterized at times. Pain 
precedes but does not follow urination. Passed bloody urine twice. Constipated. 

Rectal eacamination shows that prostate is large, smooth, and tender. 

CyjBtoscopic examination shows that prostate is considerably enlarged intra- 
vesically, and that there is cystitis with numerous submucous hemorrhages. 
Indigo-carmine test yields no elimination from either side before fifteen minutes. 
After eighteen minutes a very faint color appears on the right side, but none from 
the left in twenty minutes. On the basis of this test tiie cjstoscopist regards the 
patient as a poor operative risk. 

Skiagram reveals no calculus. Urine: Yellow, acid, 1001, very faint trace 
of albumen, no sugar, urea .1 per cent. Blood count: Hemoglobin, 84; red blood- 
corpuscles, 4,730,000; white blood-corpuscles, 6350. 

At operation with the patient in the Trendelenburg position through an in- 
cision in the lower right rectus the prevesical space was entered by a clean stroke 
of the scalpel and the peritoneum pushed up. On opening the bladder the prostate 
was found greatly enlarged intravesically. A circular incision was made around 
the internal urinary orifice. Supported by a finger of one hand in the rectum, 
the ungloved index of the free hand entered the circular incision and, insinuating 
itself between the prostatic capsule and its sheath, it worked around the organ 
until the latter was free and could be removed. Prostatic bed irrigated with hot 
water to check what little bleeding there was. One rubber tube sutured into 
bladder, which was then closed up to the tube by a suture of iodine catgut that 
traversed the muscular but not the mucous coat. One piece of rubber dam placed 
in prevesical space. Closure of wound. 

Pathologic examination of prostate showed that it measured 7 x 5 x 4.5 Cm., 
and that it had a moist, glist^ng surface. Microscopically there was benign 
hypertrophy with chronic inflammation. 

It was noted that the eliminatioii of indigo-carmine was so slow 
as to cause the cystoscopist to consider the patient a poor operative 
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risk. These yarious tests for renal function are not of much practical 
value. The operator was thus influenced to use stovaine intraspinal 
ansesthesia. In estimation of the function of the kidneys the twenty- 
four-hour amount and the specific gravity are of the utmost im- 
portance as indices, and the chemical and microscopic analyses less 
so. The secretory powers of the kidneys are the chief factors in the 
prevention of uraemia, the commonest cause of mortality. Water is 
the beet diuretic, and may be given by mouth, or in saline by hypo- 
dermoclysis or proctoclysis. The cystoscope, however, is of great 
value in determining the most appropriate operative procedure. Other 
examinations that should always be made include rectal palpation, 
X-ray of the entire urinary tract, measurement of the urethral length, 
and estimation of the amount of residual urine and of the capacity 
of the bladder. Careful examination of the lungs is of prime impor^ 
ance also in influencing the decision between etherization and intra- 
spinal anaesthetization. 

To minimize the danger of infection of the prevesical tissue^ the 
bladder is exposed by a clean incision with the scalpel, rather than 
by scraping away or blunt dissection of the prevesical fat The in- 
terior of the bladder and the projecting prostate may be directly in- 
spected by simply placing two retractors laterally and one in the 
fundus of the bladder, the mucosa of which is held by a small piece 
of gauze. A circular incision is made through the mucosa about the 
vesical orifice of the urethra: this may be done with the scalpel, 
scissors, or, preferably, the sharpened finger nail. The purpose of 
the circular incision is to prevent the formation of a ragged flap of 
vesical mucosa, which may obstruct tlie outlet after operation. The 
finger finds a natural line of cleavage between the prostatic sheath 
and the true capsule, and shells the prostate out While this is being 
done the surgeon supports the prostate by one or two fingers of the 
other hand placed in the rectum, which serve as a guide to prevent 
tearing into the rectum by the decapsulating finger after it has trav- 
ersed the inferior layer of the aponeurosis of Denonvilliers. In cases 
of long-standing prostatitis and periprostatitis the fibrous partitions 
that normally pass between the sheath of the prostate and its capsule 
to surround the venous plexus in a mesh and bind the prostate in place 
may be much increased in strength, thus necessitating great force in 
tearing the prostate out of its enveloping sheath. Separation by blunt- 
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Hypertrophy of prostate, natural size. Catheter traverses urethra. (See Case LXXI.) 
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Microscopic appearance of carcinoma of prostate, from a patient 
aged 59. 1. Cancer cells. 2. Cancer nests. 3. Alveoli. 4. Concretion, 
lying within an alveolus. 
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pointed Bciasors f acilitatee this step. In some cases instead of remov- 
ing the prostate as a whole it must be removed piecemeal. If the 
prostatic urethra can be preserved the chance of postoperative stric- 
ture is lessened^ but in the majority of cases it is inseparable from the 
prostatic tumor. While the hemorrhage is rarely annoying, it is at 
times sufficiently free to become dangeroua It may usually be easily 
controlled by hot irrigations^ but in the event of excessive bleeding 
the prostatic cavity must be packed with a strip of gauza Prepara- 
tory to this step a purse^tring suture of catgut is placed around the 
bladder margin of the prostatic bed and is tied tightly after the pack 
has been introduced. The free ends of the latter project through the 
incision in the abdominal walL By this method the control of 
hemorrhage from this source is absolute. The drainage tube must 
be of large calibre, at least one-half inch in diameter, and supplied 
with lateral and terminal openings to lessen the danger of its obstruc- 
tion by a fold of mucous membrana It is introduced just a little 
way into the bladder so that drainage is not interfered with, and is so 
placed that siphonage of the baa-fond is proven perfect before the 
patient leaves the tabla It is held in place by a catgut suture passed 
through the skin, the superficial fascia, the deep fascia, and the 
sheath of the rectus. Catheters per urethram do not aid materially 
in the drainage and are liable to provoke hemorrhage upon removal. 
Infection of the suprapubic space is guarded against by closing the 
lower end of the wound very loosely, and passing a wick of gauze 
or a piece of rubber dam down to the loose cellular tissue of the 
prevesical space. As the final step in the operation, the wall of the 
bladder is anchored to the rectus muscle with a suture of catgut so 
as to prevent the bladder prolapsing away from the tube and thus 
failing to drain properly. The incision, if large, is closed below, and 
the drainage tube and gauze from the bladder and prevesical space 
are brought out through the upper angle. Upon completion of the 
operation the patient is removed to bed and the suprapubic tube is 
connected with a rubber outlet tube running to a receptacle, which 
contains an antiseptic fluid, at the side of the bed. He is immediately 
given a subcutaneous injection of 500 to 1000 Cc. of normal saline 
solution, and the routine postoperative procedures are instituted. 

Postoperative treatment ranks in importance with the prelimi- 
nary preparation. Continuous irrigation of the bladder is avoided. 
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With a large suprapubic opening the bladder cannot fill with dots, 
and if a small amount of clotted blood forms it readily comes away, 
while long-continued irrigation is in some cases a trial to the patient . 
and accomplishes no good. Careful nursing is essential^ and female 
nurses imderstand better the kindly ministrations which mean so much 
to the comfort and morale of the patient The most important post- 
operative considerations are the supply of water and the consequent 
free action of the kidneys. Rectal saline is b^un as soon as the 
patient is quiet after the ansesthetic. Any sign of diminution of 
diuresis is met by repeated hypodermoclysis. Spartmne and caffeine 
hypodermatically are often given and seem to be of servica Digitalis 
and nitroglycerin may be given in cardiovascular weakness. Morphia 
is shunned^ and sedatives in general are giv^i sparingly and only 
upon the strongest indications. In three or four days, or as soon as 
the strength warrants, the patient is lifted out of bed into a chair 
and kept sitting until slight fatigue overtakes him. This dtiould not 
be overdone, nor should it be omitted, as it stimulates markedly the 
circulation and the kidneys, and avoids the pronounced tendency to 
hypostatic congestion and basal bronchopneumonia, common in these 
elderly patients. The gauze in the prostatic bed dtiould be allowed 
to remain for four or five days> to avoid the risk of secondary hemor- 
rhage. The drainage tube and the wick in the suprapubic space are 
removed at the end of from three to five days. A smaller tube may 
be substituted. After removal of die tube the urine drains freely 
into gauze pads, while every effort is made to keep the patient as 
clean as possibla For this purpose one of the various cups used to 
keep the patient's body dry while the fistula is healing may be de- 
sirable. A sound is passed at the expiration of about eight days 
after operation, and at least once a we^ thereafter until healing is 
complete, in order to guard against postoperative stricture of the 
urethra. The wound heals at times very rapidly, and as a rule 
patients should be well in from four to six weeks. 

Permanent fistula after the suprapubic operation is practically 
unknown. Postoperative hemorrhage is exceedingly rare, but if it 
occur the treatment consists first in hot irrigations of the bladder and 
rest for the* patient At times the use of ice-bags over the hypo- 
gastrium seems to have a hsemostatic action, and injections of human 
blood-serum are often efficacious. Should these simple measures 
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fail to stop the bleeding or to reduce it to a slight oozing, the bladder 
must be reopened and the prostatic bed firmly packed again. Sepsis 
is a rare sequel, and it is well to remember that an irregular tempera- 
ture is ottem seen in cases in which gauze packing has been used, but 
subsides immediately upon removal of the latter. Sepsis from pelvic 
cellulitis is usually a fatal complication, but its relief is to be at- 
tempted by appropriate drainage. As a routine measure, the bladder 
is washed out daily with permanganate of potash or other weak 
antiseptic solution. The patient is given urotropine, and encouraged 
to drink large quantities of water. UrsBmia and suppression of urine 
occur at times despite careful selection of cases and judicious treat- 
ment both before and after operation. Hiccoughing and nausea are 
the danger signals. Their occurrence demands frequent gastric 
lavage, followed by the introduction of large doses of magnesium sul- 
phate solution until the bowels are freely open. Absolutely nothing 
is to be given by mouth. Hypodermoclysis, 1000 Cc of normal salt 
solution, is given every six or eight hours. Continuous proctoclysis 
is instituted, and caffeine and sparteine given hypodermatically, with 
or without nitroglycerin, depending upon the tension of the pulsa 
The condition is sometimes fatal, but energetic treatment along these 
lines sometimes saves an apparently hopeless case. 

Perineal prostatectomy is the method of choice in (1) cases of 
carcinoma in which lines of cleavage have been obliterated; (2) 
tuberculosis of the prostate; (3) the small, sclerotic prostates of 
chronic prostatitis or fibrous hypertrophy. In any of these groups 
prostatectomy should be performed only upon the strongest indica- 
tiona Young's technic is used for this route. 

Carcinoma of the prostate is found in approximately ten per 
cent of prostatic enlargements. Every benign prostatic hypertrophy, 
especially if it be the cause of clinical symptoms, harbors the poten- 
tiality of cancer, and, in the absence of positive contra-indications, 
advice should be exactly the same as that given in cases of tumors of 
the breast, namely, excision. In early cancer there is an absence of 
distinguishing signs owing to the rich lymphatic supply which carries 
the malignancy beyond the limits of radical excision, long before a 
nodule is appreciable to rectal palpation. In a prostatic cancer aris- 
ing from a preexistent adenoma the signs suggestive of malignancy 
are often wanting, and one may remove a large, soft, easily enucleated 
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tumor, secure in his clinical judgment of its benign ancy, only to find 
malignant changes in the routine study of microscopic sections. A 
nodular tumor of extreme and often irregular densit7 firmly fixed 
to adjacent structures, especially to the rectal wall, and with con- 
tinuous referred pains spreading upward between the seminal vesicles, 
undoubtedly indicates carcinoma, and assures one of the hopelessness 
of operative cura In operable cases of cancer, when there is marked 
urinary obstruction, a suprapubic fistula may be established by way 
of palliation. The most reliable diagnostic sign in prostatic carci- 
noma is failure of the rectal wall freely to slide over the gland (" En- 
largement of the Prostate,'' 1905, and later papers). 

During the five-year period eighty-two hypertrophied prostates 
were removed with fifteen deaths, and ten carcinomatous with six 
deaths. 
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ANAL FISSURE — INTERNAL HEMORRHOIDS : COM- 
BINED INTERNAL AND EXTERNAL HEMORRHOIDS 

BY BERNARD ASMAN, A.M., M.D. 

Professor of Proctology in the University of Louisville, Medical Department; 

Proctologist to the Louisville City Hospital and Saints Mary and 

Elizabeth Hospitals, Louisville, Kentucky 



Theeb are two patients to be brought before the clinic this morn- 
ing for operation. The pathology of each is somewhat similar in 
character, in that the anorectal canal is involved, yet there are some 
distinctive differences which will be explained during examination 
and operation. Both patients have been carefully prepared for opera- 
tion in accordance with the usual custom in this hospital, which will 
be outlined at the close of our lecture. 

Case I. — G. EL, male, white, aged twenty-five years. Family history negative. 
Personal history: General health good; a moderate user of alcohol; does not smoke 
or chew tobacco. Had ordinary diseases of childhood; no other illness; no injuries. 
Has been complaining one we^ of burning and pain in his rectum. 
« 

We have no history of hemorrhage, protrusion, itching, or rectal 
discharge, the only symptoms being burning and pain. That one 
word "burning'^ immediately suggests the possibility of a raw 
lesion within the anorectal canal of recent development Ordinarily 
a burning sensation within the rectum is not a symptom of long- 
standing rectal disease or ulceration. In this case the patient claims 
the trouble began only one week ago. What would be most likely to 
produce a burning sensation within the anorectal canal? A fissure: 
but would the history of pain harmonize with this diagnosis, — that 
is, does a fissure produce pain ? Yes, a great deal of pain of a sharp, 
cutting, burning character. 

An accurate history of the onset of symptoms is important. How 
and when did the burning and pain b^in, — ^that is, did these mani- 
festations accompany the passage of hardened fseces? If anorectal 
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fiflsure exist, most likely it was produced in this way, or by slight 
abrasion from a foreign body incorporated in the hardened faecal 
mass. For instance, the patient may have swallowed a large piece 
of bone which cut the mucocutaneous junction during defecation. 
In similar manner a small piece of bone with sharp edge projecting 
from hardened f saces might cause a fissure. 

Why does a cut at the mucocutaneous junction continue to cause 
pain : why does it not heal as readily as similar wounds in other parts 
of the bodyt One reason is that the relaxation and contraction of 
the sphincter muscle prevent healing; another is frequent contact 
with infective material. Fseces containing colon bacilli and perhaps 
other infective organisms pass over the fissure, which is necessarily 
open at the time, the anal canal being dilated by the passage of f feces, 
and infection occurs. This, in conjunction with contraction and 
relaxation of the sphincter, produces pain and prevents healing 
of the fissura 

Pain from anal fissure is generally sufficient to cause the patient 
to seek medical assistance; in fact, oftentimes a person thus suffering 
complains more of pain than one with an aggravated case of hemor- 
rhoids or extensive anorectal fistula, and in consequence not uncom- 
monly the patient believes his condition is extremely serious. 

The question is frequently asked : Provided the fissure be simple 
and constitute the entire anorectal trouble, is a general anaesthetic 
required, and may an appropriate operation be safely performed under 
local anaesthesia? Much depends upon the lesion present If the 
fissure be of recent origin and uncomplicated, it may be successfully 
treated without the administration of a general anaesthetic If, 
however, the fissure be of long standing, or deep enough to involve 
the fibres of the sphincter muscle, a general anaesthetic is usually to 
be preferred. Under local anaesthesia, at least according to the older 
ideas, it is hardly possible sufficiently to divulse the sphincter muscle. 
Of course, it is well recognized that in the treatment of anorectal 
fissure it is necessary completely to divulse the sphincter. By divuls- 
ing I do not mean that the fibres of the muscle should be torn or the 
attachments separated, but to stretch the muscle to its limit It is 
necessary to place the sphincter at complete rest for several days in 
order to prevent contraction and relaxation. If the fissure do not 
involve the sphincter muscle, a favorable result may be expected from 
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partial dilatation, such as may be practised without the administra- 
tion of a general anaesthetic, followed by proper local applications. 
Nitrate of silver solution carefully applied often causes healing of 
uncomplicated fissures. However, extensive fissure complicating 
other rectal or anal lesions cannot be properly treated under local 
anaesthesia. It is quite probable the patient before us has other rectal 
lesions in addition to the fissure. 

Inspection reveals a tag of skin in the left posterior anal quadrant ; 
there is also external evidence of existing hemorrhoids. The skin 
surrounding the anus exhibits folds which suggest the possibility 
of proctitis or other inflammatory lesion. It is noted also that, follow- 
ing withdrawal of the finger, blood escapes from the anus. This 
may be the result of tension and friction upon the mucosa from intro- 
duction of the finger, or an inflanmiatory or ulcerative lesion may 
exist, which will be more fully determined presently. 

The small tag of skin mentioned is not really a hemorrhoid, 
although many of the older authors considered it as a so-called ^^ sen- 
tinel pile," which was supposed to indicate the presence of a fissure 
higher in the canal. Most frequently it represents one of Morgagni^s 
crypts which has been lacerated by the passage of a foreign body or 
hardened fseces, and it is the injury to this crypt which originates the 
fissure. 

Another important point is that when a fissure is permitted to 
exist for an extended period it gradually becomes deeper, finally con- 
stituting what is termed an irritable ulcer of the sphincter muscle. 
When a fissure is no longer simply a crack at the mucocutaneous 
junction it should have a more descriptive designation ; thus it is called 
an irritable ulcer after it has extended into the muscular fibres of the 
sphincter and has become more extensively infected. 

The patient being fully ansesthetized, we proceed with the exam- 
ination. A characteristic blueness is noted upon all sides of the 
anus, which indicates stagnation of the blood in the tissues, and very 
likely internal hemorrhoids will be revealed. As was suspected, 
there is a small fissure in the posterior anal line which has evidently 
been the cause of the pain. The skin tag is not a so-called ^^ sentinel 
pile," as external examination suggested. The sphincter is already 
well dilated from previous rectal irrigation, and indicates that anses- 
thesia is complete. When ansesthesia is insufficient, the sphincter 
contracts upon the examining finger. 
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The sphincter having been more thoroughly divulsed with the 
fingers, several medium-sized internal hemorrhoids are brought into 
view. The anal canal thus being widely open, the hemorrhoidal 
tumors are readily everted. Where the hemorrhoids are so situated 
that the introduction of forceps into the anal canal becomes necessary, 
permit me again to remind you that the forceps should not be opened 
until inserted; introduce the forceps closed, then open, and after 
grasping the tumor lock the forceps, thus affording a firm hold upon 
the tissue to be removed. With scissors curved on the flat, b^in at 
the mucocutaneous junction upon one side, and dissect entirely around 
the hemorrhoid to the mucocutaneous junction upon the other. The 
forefinger of the left hand is placed upon the upper margin of the 
hemorrhoid, and by turning with the attached forceps all hemorrhoidal 
tissue can be readily seen. Dissection is continued until only the 
mucous membrane and the blood-vessels intervene between the finger 
and the point of the scissors, a heavy ligature being applied to the 
small remaining pedicle. 

Some one has asked what ligature material is employed. It is a 
mixture of cotton and linen. The cotton makes it absorbent, and a 
sufficient quantity of hnea is used to give it the desired strength. 
The pedicle, composed of the mucous membrane and blood-vessels, is 
ligated as tightly as possible with this heavy ligature. All the hemor- 
rhoids are treated in the same manner, forceps being allowed to re- 
main attached until the last hemorrhoid has been ligated, then, after 
insertion of the anal dressing tube, the tumors are excised, leaving 
only sufficient stump to retain the ligature. 

While this patient gives the history of rectal pain existing only 
one week, operation demonstrates that the pathology could not pos- 
sibly have developed within that time. Doubtless he has suffered sev- 
eral years, and perhaps did not remember this when giving the his- 
tory, or he may have forgotten the earlier manifestations ; but when the 
fissure began to cause acute pain he came to the hospital for treat- 
ment The pain, being acute and persistent, was to him an important 
matter, whereas the earlier and less annoying manifestations were 
forgotten. It is noteworthy that pain which is not continuous will 
be forgotten when relief has been secured. The pain produced by 
fissure persists until relieved by proper treatment, and therefore^ 
after waiting a reasonable time, the patient seeks medical attention. 

All the hemorrhoids having been ligated, the anal dressing tube 
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will be inserted. It is important that this be introduced before 
excising the ligated hemorrhoidal tumors. If one were to excise the 
tumors first and then attempt to insert the tube, the ligatures might 
be disarranged and the stumps pushed upward into the rectum, thus 
defeating one of the primary purposes for which it is utilized. Note 
the healthy rectal mucosa above the ligatures, all the diseased tissue 
having been removed. When the tube is inserted the sphincter muscle 
closes upon the smaller upper portion that is provided with a flange, 
and any discharge (blood, mucus, pus, faeces) gravitates outside the 
anus, contamination of the wound being prevented. The tube is main- 
tained in proper position by placing narrow strips of gauze between 
the perineal tissues and the outer flange; this brings the upper flange 
downward upon the sphincter muscle and maintains it there. The 
gauze wrapped around the tube as described effectually covers the 
wound. There will be just enough capillary oozing to cause adhesion 
of the gauze to the denuded surfaces, thus practically sealing the 
wound and furnishing an additional protection against infection 
from the discharges. A pad of gauze placed over the outer surface 
keeps the wound dry and clean, and also prevents anything coming 
in contact therewith. The dressings are held in place by a perineal 
or ordinary " T " bandage, the former being preferred. The bandage 
is tied tightly around the patient^s waist just above the hips (if 
placed too high it slips downward and becomes loose) ; then it is 
brought downward on one side, over the perineum, and upward 
on the other side, under the waistband, then back on the opposite 
side, where it is fastened. 

The patient is placed in bed, and so soon as he awakes a hypo- 
dermatic injection of % grain morphine with ^/i5o grain of atropine 
will be administered, provided no atropine was given previous to the 
anaesthetic. The purpose of these drugs is to secure quietude and 
prevent unnecessary pain. If this were the only indication, mor- 
phine might be omitted ; but it is necessary for another reason, namely, 
to prevent bowel movement earlier than desired. The bowels should 
not be permitted to move for at least four days. With the anal tube 
applied as described, evacuation may be safely postponed for a week 
if it seem desirable. Any gas which may accumulate is immediately 
discharged through the tube, and additional room is thus provided for 
the faeces. When evacuation is desired, give the patient a large 
dose of castor oil; by a large dose is meant at least two or even three 
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tablespoonfuls. Calomel, followed by aalines, or two or three com- 
pound cathartic pills, may be employed if preferred. 

In twenty-four hours, when the outer gauze pad is removed, there 
will be found thereon a thimbleful of mucus. Attention is called to 
the fact that this accumulation of mucus contains colon bacilli and 
other organisms from the bowel which mi^t have caused infection of 
the wound were it not for the protection afforded by the anal tube. 
A strai^t tube, or one without the double flange, does not afford 
protection, because there is nothing to prevent infective matorial 
gravitating downward around the sides of the tuba Rarely does 
infection occur when the dressing tube described is properly applied, 
and healing of sutured anorectal wounds by first intention is the rule. 
Without such protection the wound may become infected, and proper 
healing does not occur. The anal tube may be safely left in situ 
so long as seems necessary. 

The next patient is now ready for operation, aneesthesia being 
sufficiently profound. Several large hemorrhoids are noted protrud- 
ing from the anus, and after the sphincter muscle is thoroughly 
divulsed others will be found within the anorectal canal. 

Case II. — O. S., male, white, aged twenty-nine years. Father, mother, two 
brothers, and two sisters living and in good health. General health of patient 
always good; uses alcohol moderately; had ordinary diseases of childhood; no 
other serious illness prior to present trouble. Date of onset probably two years 
ago; history of constipation, rectal hemorrhage, and pain. 

The pathology in this case differs from the one just operated 
upon in that the inflammatory portion of the hemorrhoidal tissue 
extends considerably higher in the anorectal canal, and also in the 
fact that a greater number of external hemorrhoids is present In 
excising internal hemorrhoids it is important that the tissue be ligated 
sufficiently high in the anorectal canal to include all the inflammatory 
zone, otherwise hemorrhage would continue, and recurrence follow. 

As in the other case, after application of forceps to the hemor- 
rhoidal tumors, dissection with scissors begins at the mucocutaneous 
junction upon one side and extends to the mucocutaneous junction 
of the opposite side, and is of sufficient depth so that the ligature 
includes only the mucous membrane and the blood-vessels. The old- 
time ligature operation, still employed by certain surgeons, in which 
a groove is made through the skin only and the ligature placed therein, 
the pedicle thus being very large, is obsolete. It is not surprising that 
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patients have suffered intensely following such operations. The pur- 
poses of the ligature are to (1) prevent hemorrhage, and (2) obviate 
upward retraction of the mucous membrane. The mucous membrane 
might retract an inch or more, leaving an extensive raw surface (this is 
one of the objections of the clamp and cautery operation) ; the large 
vessels would bleed, and hemorrhage might be sufficient to cause 
death. The authors of the older textr-books suggested that large hemor- 
rhoids be transfixed by making an incision merely through the skin, 
passing a needle threaded with a double ligature through the centre of 
the hemorrhoid, removing the needle, and then ligating the hemor- 
rhoidal tissue in two sections, the longer ligature encircling the hemor- 
rhoid, which is then excised, the large stump being left to ulcerate. 
Why such an operation was ever advocated and practised is difficult 
of understanding. 

With the left forefinger just above the upper margin of the 
hemorrhoid, dissection is made with scissors as already described. 
Care must be exercised not to turn the scissors downward in making 
the dissection, lest the cut extend above the hemorrhoid; with the 
digit above the upper margin as described, direct the scissors upward 
toward the finger, and by slight pressure the point of the scissors may 
be felt as dissection is carried upward ; then by everting the hemor- 
rhoid from the anus dissection may be continued until only a small 
pedicle remains. Sometimes, in our eagerness to reduce the size of 
the pedicle and thus minimize the pain which the patient might other- 
wise suffer, one of the blood-vessels may be severed. Suppose this 
accident happen : it is immediately under the eye, the bleeding vessel 
is clamped with forceps and included in the ligature, or may be ligated 
separately if preferred. No harm can result from such an accident, 
but it seldom happens if the finger be placed above the hemorrhoid as 
suggested. 

Owing to the large size of the hemorrhoids in this case, and the 
extensive dissection required to reduce the pedicle to the proper size, 
there is considerable oozing after the tumors are excised. However, 
this is merely a capillary oozing which is readily controlled by pressure 
of the anal dressing tube with gauze applied as already described. 
A gauze pad is then placed over the wound, and is held in position 
by the perineal bandage. As in the other case, morphine and atropine 
will be administered hypodermatically so soon as the patient is awake. 

During the operations just completed, no water nor fseces appeared 
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to contaminate the operative areas. The wounds were just as clean 
as if situated elsewhere in the body. Contrary to the opinion expressed 
by many of the older authors, infection of anorectal wounds need not 
necessarily occur, provided the patient is properly prepared before 
operation is undertaken. However, in many instances infection has 
already occurred, and the best that can be done is to limit its farther 
extension. In this clinic all patients are prepared for anorectal 
operations according to the following plan: 

A purgative is administered on the second ni^t preceding the 
operation. If the patient does not reach the hospital in time for a 
purgative at least thirty-six hours before the time of operation, then 
omit the purgative and trust to enemata to cleanse the colon and 
rectum. When there is sufficient time, give the purgative the second 
night before at late bedtime, so the patient will not be disturbed 
until the early morning hours. Free evacuation will occur the follow- 
ing forenoon, and on the afternoon of the same day a large soapsuds 
enema is given. This should be done with the patient in the knee- 
chest position, so the fluid will fill the entire colon. He is instructed 
to remain in that position a few minutes, gradually assuming the 
recumbent posture. Another soapsuds enema is giv^i the same night, 
and is also allowed freely to flush the boweL On the morning of the 
operation, three hours before the appointed time, a third soapsuds 
enema is given, the patient being instructed to void all the fluid, 
thus removing any residual fseces and mucus. Sufficient time will 
then have elapsed so that any fluid retained within the rectal folds 
will be absorbed, and the anorectal canal will be clean and dry during 
the operation. 

It is as great a mistake to give an enema half an hour bef (»<e 
the operation as it is to administer a purgative the night before, be- 
cause, even though the patient might try to pass all the fluid, some, 
nevertheless, will be retained within the rectal folds. Under these 
circumstances, when the patient is placed upon the table and the 
sphincter muscle divulsed, more or less fluid will appear; when this 
is removed and the operation commenced, more fluid will be enooon' 
tered; and as this fluid is not necessarily sterile, infection of the 
wound is almost certain to occur. With these precautions, operations 
upon the rectum may approximate in d^ree of ati^psis more nearly 
to those performed upon other parts of the body. 
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INTEREST 
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Society of Belgium, etc., Geneva, Switzerland 



THE TBEATMENT OP ACUTE POSTOPERATIVE GASTBIC DILATATION 

The only difficulty in the treatment of acute postoperative dila- 
tation of the stomach lies in the diagnosis, which is not always an 
easy matter, but when once made the patient is saved if the treatment 
is begun without delay^ 

The application of ice-bags to the epigastrium may be useful in 
very mild cases, but the only rational treatment is to empty the 
stomach, this to be followed by irrigation of the organ with tepid, 
sterile water, to which a small amount of soda bicarbonate may be 
added with advantage. The stomach tube should be of the simplest 
pattern, and the physical condition of the patient, no matter how 
precarious, is never a contra-indication for its use. Complete evacua- 
tion of the contents of the organ should always be done within the 
shortest time after the diagnosis has been mada Some surgeons have 
considered that the fatigue, collapse, and shock accompanying this 
pathologic entity are contra-indications to the use of the stomach 
tube, but many cases show that gastric lavage has been done in ex- 
tremis, and there is no record to indicate that any serious shock or 
syncope resulted. 

A prophylactic treatment for the shock, if present, may first be 
given, such as injections of physiologic salt solution and camphor. 
There is, to my mind, only one contra-indication to gastric lavage, 
and that is a very unusual complication, namely, hsematemesis pro- 
duced by the stomach tube. 

If the patient be not too depressed, it is better to have him sup- 
ported by pillows or bed-rest in the semi-sitting posture, but should 
this be impossible for any reason, the tube can very well be introduced 
Vou m. Ser. 24-17 257 
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with the patient lying quite flat on his bacL (Esophageal spasm may 
very likely oocur, but this is readily overcome with a little patience and 
is not apt to recur subsequently^ because the patient soon realizes sudi 
intense relief from the treatment that he often requests of his own 
accord to have it frequently repeated. 

When the tube reaches the gastric cavity gas will usually escape, 
after which the bile-stained fluid gastric ccmtents come away. The 
tube should be gently pushed down until either gas or liquid ocmies 
away throng the tube. The introduction of a small quantity of water 
will often be required to effect proper siphcmage. When the gastric 
sac has been emptied, it is usually well to irrigate the organ until the 
return flow is clear, because it is absolutely essential to remove by this 
means the toxic products from the organism. It is also not bad practice 
to introduce about 200 Cc. of milk just before withdrawing the tube 
in order to revive the gastric contractility. 

The opinion appears to be unanimous that the results obtained 
are excellent The patients seem to undergo a real renaissance, the 
vomiting or efforts at vomiting disappear, while the pulse and g^ieral 
physical condition rapidly improva The gastric evacuation and 
flushing must be repeated as often as the particular case requires, 
sometimes every two or three hoxirs, at others once or twice in twenty- 
four hours. 

In 1895, Schnitzler proposed placing the patient on the ventral 
aspect, and the good effects of other positions have since been in turn 
proclaimed, such as the genu-pectoral, Trendelenburg's position, the 
left lateral and right lateral decubitus, etc These various positions 
have mostly a German origin, and their originators had in mind 
the theory of mechanical obstruction by mesenteric strangulation, 
with imprisonment of the small intestine within the pelvis. How- 
ever, the mechanism is of little import, but the effects of position are 
certainly immediate. I would here point out that in cases of difScult 
diagnosis, if the patient obtain relief from the ventral or genu-pectoral 
positions, one may be practically certain that acute gastric dilatation 
is present or is at least an element in the case should there be any 
doubt as to the presence of a septic process going on within the 
abdominal cavity. 

But the genu-pectoral position is not long tolerated, and plac- 
ing the patient flat on the belly is far better, since the result is tiie 
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same. Take two pillows and place one under the thorax, the other 
imder the forehead for support Patients in the postoperative period 
or during the puerperium support this position with comfort and this 
should be maintained so long as circumstances require, this usually 
being from forty minutes to an hour at a time. Then, after resting 
for a while, it should be resumed until all probability of a return of the 
dilatation is out of the question. 

More recently, Mercade has proposed a new means of removing the 
mesenteric obstruction, which is also very advantageous, inasmuch as 
it does not necessitate moving the patient This is merely raising the 
bed on chairs so that it forms an angle of from 25 to 45 degrees 
with the floor, and this position should be maintained for some thirty- 
six hours, while the gastric lavage is done with the patient in this 
position. 

It is quite needless to speak further on this simple, yet life-saving, 
measure, but I would point out that it is erroneous to believe that posi- 
tion alone should be resorted to in the treatment of acute gastrectasis. 
Emptying the gastric contents, followed by flushing out of the 
gastric cavity, must be employed as well, for the reasons already 
mentioned. Some surgeons have advised or performed surgical 
interference, but the results obtained have been no better than those 
where gastric lavage and the ventral position have been used. 

Theoretically, gastroenterostomy mi^t seem indicated, but these 
patients are in a very low d^ree of vitality, and few could withstand 
the shock resulting from the operation. 

Drainage of the gastric cavity by gastrostomy has been advised 
and performed in four cases that I know of, with three successful 
results. It can be done with spinal anaesthesia, and being a shorter 
and less complicated operation than gastro-enterostomy, there is much 
less operative shock. But, even here, this operation should never be 
resorted to unless the simpler means have utterly failed. 

General treatment of the patient is not to be ignored. For evident 
reasons, medication by mouth is out of itke question, so that hypodermic 
administration imposes itself. Caffeine is to be rejected on aooount 
of the secondary depressive effect it always produces. Spartem^ 
strychnine, and, above all, camphorated oil at the dose of from 40 to 60 
Cc. in twenty-four hours, should be preferred. 

Subcutaneous injections of physiologic serum in sufficient quan* 
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Hty to oompenBate the loss of liquid due to the vomitiiig are to be 
frequently given, while steepage always has its place. Feeding is im- 
possible, but tiie acute accidents do not last long enough to endanger 
^e patient's life from inanition if proper treatment is at once directed 
against this pathologic entity so soon as the diagnosis is made. 

n 

THE 8YMPT0MAT0LOGT OF BILOCULAB STOMACH 

'No matter what may be the etiologic factor of bilocular stomach, 
this pathologic condition usually presents a very serious prognosis. 
The digestive disturbances increase in intensity and tend towards 
cachexia, unless an ulcerative process with perforation hasten the 
fatal outcoma Besides the serious types of stricture, there are other 
cases in which the stricture is not suspected because the evolution is 
silent without giving rise to serious symptoms. It may also happen 
that gastric perforation suddenly occurs without any prodromes in a 
stomach in which biloculation had not been previously detected. Con- 
sequentiy, it is of great import to detect this condition and, therefore, 
a few remarks on the symptomatology of bilocular stomach may not be 
out of place, this being followed by a description of the best means of 
making a correct diagnosis. 

The functional disturbances generally draw the patient's attention, 
but are not sufficient in themselves for the surgeon to form an opinion 
as to the nature of the trouble. There is usually some pain ocHuplained 
of, which is tenacious and comes on after eating. Rest and appropriate 
feeding do not always calm the pain, but as this symptom may occur 
in any case of gastric ulcer no particular pathognomonic value should 
be given it ' '^. 

Vomiting, likewise, does not relieve the pain. The symptom 
vomiting may be present, but is far from being a constant one accord- 
ing to my experience, and often these patients will provc^e it of their 
own accord in order to obtain relief, just as in an ordinary case of 
gastric ulcer. When the vomiting is spontaneous it may occur almost 
any time according to the degree of the stricture, as well as the respec- 
tive importance of the gastric pouches. When the stricture is narrow, 
the vomiting takes place shortiy after the ingestion of food, but when 
it is of large calibre and the pyloric pouch vast, it arises only once or 
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twice in twenty-four hours. Consequently, this symptom has no par- 
ticular diagnostic value, because it may resemble that encountered in 
gastric ulcer or pyloric stenosis. 

The physical signs, although perhaps somewhat more precise^ have, 
in reality, only a relative value. By inspection, Eichorst has noted 
a deep retraction over the greater curve of the stomach, but I am not 
aware that anyone else has observed this phenomenon. Lyon has 
described a more interesting ^mptom, namely, an intermittent 
hardening located at Ihe left portion of the stomach. This sign puts 
in evidence the efforts of the stomach to force the contents through the 
mediogastric stricture, but it has been met with but seldom. 

Percussion with auscultation gives rise to the characteristic splash- 
ing sound of gastric retention or to the passage of gas from one pouch 
to the other. 

In pyloric stenosis, just as in bilocular stomach, the stomach tube 
may withdraw in the morning, with the patient fasting, small bits of 
food taken the evening before. However, the tube which is stopped 
from further onward progress by the stricture, empties the upper 
pouch and after apparently emptying the stomach still by succussion 
the characteristic " glou-glou " sound is heard. This would indicate 
the stomach has only been partially emptied, and under the circum- 
stances the diagnosis of bilocular stomach at once comes to the mind. 
This is the symptom known as ectasia paradoxa ventriculi. Irrigation 
of the stomach has occasionally led to a diagnosis from the fact that 
the return fluid was much less in amount than the quantity taken by 
mouth. 

Insufflation furnishes more precise indications. In some cases a 
communication between the two pouches takes place easily and they 
appear under the abdominal wall like two rounded tumefactions 
separated by a sulcus ; in others, the stricture becomes accentuated by 
the tension which exists in the upper pouch and this appears alone 
in the left hypochondrium, while by percussion the lower limit of the 
stomach is outlined farther down. Let me say that this method must 
be undertaken with much prudence, particularly so because ulceration 
of the gastric walls may exist 

From what has been said of the symptomatology of bilocular 
stomach, it is clear that this affection offers numerous symptoms, but 
they are generally without precise value and inconstant, so that before 
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the introduction of radioscopy the clinical diagnosid of bilocular 
stomach was rarely made. 

Out of a total of thirty-nine collected cases, the diagnosis of 
pyloric stenosis was made in seven, in four of which gastric ulcer 
was supposed to exist as well ; four times malignant tumor was diag- 
nosed, in one with pyloric stenosis and once a malignant growth 
developing on an ulcer ; six times gastric ulcer ; six times dilatation 
of the stomach ; six times some gastric affection due to alcohol, etc ; 
and in nine cases only was the diagnosis of bilocular stomach made. 
If to these cases we add the ^^ medical cases '' in which the correct 
diagnosis was not made, we come to find that it was made only about 
once in twenty cases. These figures I do not believe to be exagger- 
ated, because in those instances in which the clinical diagnosis is not 
consigned one almost invariably notices that there was gastric pain 
complained of over a period varying from some months to several 
years, hsematemesis of long standing, and frequent vomiting, which 
naturally presuppose that the diagnosis of gastric ulcer was mada 
Of course, this means only a relative mistake, because bilocular 
stomach is almost always complicated by ulcer. 

The tedmic of radioscopy is simple. All that is necessary is to 
stand the subject behind a fluorescent screen and then have him 
swallow a glass of gum solution containing bismuth carbonate in sus- 
pension, or some food in which is mixed from twenty to thirty grammes 
of carbonate of bismuth. A simple way is to give a bismuth cream, 
which is composed of aromatic cream, 150 grammes, in which twenty 
or thirty grammes of bismuth carbonate have been triturated. Now, 
what is important to know is that the shadow is not the same when 
the cream of bismuth or milk of bismuth is employed, and so I 
shall contrast the results obtained with the different methods. 

With milk of bismuth, the shadow has a distinct bilocular shape 
and both gastric pouches are distinctly seen, separated by the strie- 
tured portion. In order to bring out the stricture distinctly, tiie 
abdominal pressure must not be allowed to force the liquid from the 
lower pouch into the upper. 

The shadows obtained with the bismuth cream are quite different. 

(1) A fundus is formed in front and to the left of the obstacle; 

(2) the external border of the greater curve presents deep undulations, 
corresponding to the peristaltic contractions resulting from the efforts 



Digitized by 



Google 



SOME TOPICS OF MODEBN SUBOICAL INTEBSST 263 

made by the stomach to force the stricture, and this phenomenon may 
be seen to extend up under the diaphragm ; (3) the lower opening of 
the upper pouch into the lower is always seated to the right and a 
little above the lower part of the fundus. 

A few words now as to the differential diagnosis of bilocular 
stomach from the radioscopic viewpoint, because some stomachs give 
a shadow resembling an hourglass, although the organ is not bilocular. 
When the case is one of mediogastric spasm due to ulcer, the cream col- 
lects in the greater curvature, above the point of spasm, and a kind 
of irregular funnel is formed whose walls project to the left of the 
shadow; the fundus never exists and the opening connecting the two 
portions of the organ is always below, in the prolongation of the funnel. 

Atonic dilatation gives a bilocular shadow, but I mention it here 
merely as a curiosity, as it is quite impossible to mistake it for a 
bilocular stomach. It well demonstrates the difference which should 
exist in radioscopy between the terms bilocular stomach and hour- 
glass stomacL 

The value of radioscopic examination is easy to demonstrate: (1) 
It does not tire the patient ; (2) it shows very well what is going on in 
the stomach, and (3) by the results obtained it confirms and justifies 
its great value from the standpoint of the diagnosis. The only re- 
proach that can be made to it is its too great sensitiveness. For 
example, with a nervous patient examined in the erect position, the 
slightest stricture becomes accentuated on account of the concomitant 
spasm. Therefore, it will sometimes be necessary to avoid these 
spasms if one wishes to estimate the degree of stricture. Bismuth 
milk is not prone to give rise to spasm and, therefore, is to be preferred 
in nervous patients. 

When one sees the lower pouch fill first, it is a proof that the ste- 
nosis is moderate, but when the bismuth milk flows slowly and with 
difficulty from the upper to the lower pouch, particularly when this 
takes one or several hours, the stenosis is very tight The presence 
of abnormal peristaltic waves is requisite for the diagnosis of bilocu- 
lation. With these reservations, which by no means limit the pathog- 
nomonic value of the signs given by radioscopy, it may be said 
that it is fin excellent means of detecting bilocular stomach, providing 
one take the accompanying symptoms into consideration. 
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ni 

THE INDICATIONS FOE VESICULECTOMY IN TUBEECDL08IS OF THE 
aSNITAL OBGAN8 

In cases of genital tuberculosis^ it is frequently a delicate matter 
to decide whether medical or surgical treatment is to be accepted. 
For some time past^ the profession has been rather in favor of opera- 
tion in these cases, but a healthy change in ideas has of late taken 
place and conservative treatment is gaining ground, I am glad to say. 
The literature teems with brilliant articles and memoires on the surgi- 
cal treatment of tuberculosis of the genital organs in the male, and yet, 
when all is said and done^ the results are not famous. It is difficult 
to form an exact idea of the ultimate results of these interferences, and 
many patients are discharged greatly improved in health, but what 
becomes of them later t Does the tuberculous process extend to other 
portions of the genital apparatus or does it develop in the lungs ! 

It is too common to consider as cured a patient who does not 
return for further treatment, and, nevertheless, there are recurrences, 
but the patient is afraid of more operating and prefers to support 
indolent lesions or even the great inconveniences resulting from sup- 
purating fistulsB. For all these reasons and, perhaps, many more, 
it is most difficult to form a correct idea of the ultimate outcome of 
these cases and, at the same time, explains the differences of 6pinion 
relative to the proper treatmoit to employ. 

Primary or isolated tuberculosis of the epididymis, which up to 
within a very short time was considered frequent, has become an excep- 
tion and almost always exists along with lesions in other portions of 
the genital tract or the urinary system. The urine is very frequently 
purulent, and out of a total of one hundred and four cases from Uie 
records of the Massachusetts General Hospital, my friend. Dr. J, 
Dellinger Barney, found that thirty-nine contained pus in the urine, 
while out of eight urines inoculated in the guinea-pig, seven showed 
tuberculosis. 

It is clear, therefore, that an operation limited to the genital 
apparatus will not remove the entire trouble, and this would seem to 
indicate a conservative treatment The principal reasons put forward 
against removal of the seminal vesicles are, first of all, the indolence 
of the lesions. It is evident that unless one be dealing with extensive 
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and advanced tuberculous lesions and n^lect to make a careful digital 
examination per rectvm, the lesions seated in the seminal vesicles 
will evidently be overlooked. Usually there are no functional symptoms 
indicating their presence imless the vesicles be so large that they 
press upon the rectum and cause disturbances in defecation. 

A much more important argument in support of non-interference 
is the regression of the process in a goodly number of deep-seated 
tuberculoses, when the tuberculous testicles have been cured or re- 
moved. This retrogression has been observed by many competent 
clinicians and, in one case related by Beclus, a large prostate on the 
point of suppuration became completely atrophic after castration had 
been done. 

All surgeons have met with similar cases, but this r^ression can- 
not always be counted upon ; and, in two instances, I have been obliged 
to do vesiculectomy once in six months, and, in another, thirteen 
months after the testicle had been removed. 

For many surgeons the generalization met with in some cases 
after operation justifies conservative treatment, tuberculous menin- 
gitis being, perhaps, the most conmion typa Others die from lung 
lesions. Boughly speaking, generalization after operations occurs in 
about 12 per cent of the cases, which is about the same result observed 
in operations for tuberculous lesions elsewhera 

Another, and not the least important, reason for attempting 
vesiculectomy is the considerable difficulty in reaching the vesicl^ as 
well as the numerous complications that this operation may cause, 
and, from personal experience, I can say without hesitation that it is 
one of the most difficult technics in the whole domain of surgery. 

Eupture of the vas deferens, urinary fistula so long to heal, the 
possibility of injury to the ureter, when taken into consideration, 
offer Utile attraction or pleasure to the operator, no matter how com- 
petent. For these reasons many surgeons prefer not to resort to an 
operation which is always long and difficult, frequently unfortunate, 
and very often quite useless in results, while less complicated opera- 
tions are followed by a regression of the other lesions present. A 
palliative treatment or epididymectomy will often give just as good 
results, without any of the above-named complications being possible. 
It were idle to deny that vesiculectomy has not given some excellent 
results, but I fear they are rather the exception than the rule, and 
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I maintain Hiat removal of the vaa deferens and seminal vesicles should 
be an exceptional operation, and that it is wiser to resort to simple vaso- 
epididymectomy^ while in some oases castration may be indicated. 

IV 

THS CLINICAL ASPIBOTS AND TREATMENT OF CYSTIC DISEASE OF THE 
BBEAST (SECLUS' DISEASE). 

Cystic disease of the breast can be diagnosed by three principal 
characteristics^ the first of which is the great number of cysts present 
This abundance is often so great that by mere inspection of the organ 
after its removal fifty or more may be seen, these varying in size — 
some quite small, others large. The second characteristic is the 
diffusion of the cysts. There is no tumor, properly speaking; the 
cystic degeneration is general throu^out the breast The lesion is 
diffuse and there is no one cavity such as is observed in the majorily of 
other cysts, in the midst of a sarcoma or carcinoma. 

The third characteristic is not less significant; the lesions involve 
both breasts, so that the disease is, consequently, bilateral. There 
are, however, exceptions to this rule, but they certainly are not numer- 
ous. It may perfectly well happen that the lesions in one breast are 
much more developed than in its mate, and they are, therefore, over- 
looked in the latter. The patient may, likewise, be unaware of the 
condition when it is less developed in one gland than in the other, 
but careful palpation will always reveal the presence of the leeicm. 

Oftentimes the patient, and even the surgeon, considers the prin- 
cipal tumor only, the larger of the cysts and, consequently, the one 
most in evidence. The gist of the affection, if I may be permitted 
thus to express myself, is n^lected. By this is meant the presence 
of miliary nodules, similar to shot, lodged in the parenchyma. These 
minute cysts produce by palpation a sensation similar to grains 
of hemp glued on a hard surface. This is the best idea that I can 
give of what is detected by the hand of the examiner. 

All these signs are quite sufficient in themselves to characterize 
the affection, but their detection is not always an easy matter. The 
differentiation is frequently vague between the normal glandular 
grains that can be felt subcutaneously in thin or withered breasts 
and small cystic dilatations. In point of fact large cysts may not 
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necessarily exist, and then, too, they may develop in the centre of 
the mammary parenchyma, and are not to be readily made out, being 
so deeply seated. The woody hardness to which sometimes these cysts 
attain is quite perplexing, even when they are no larger than a walnut, 
or even less. Fluctuation may sometimes be elicited, but it is safe 
to say that as a rule it is absent Out of a total of thirty cases, Reclus 
himself met with it only five times. 

The cysts do not adhere to the skin or to the deeper structures 
and the nipple is not retracted, although, in one case, reported by 
Renon, there was retraction, but this could be explained by the inti- 
mate connections uniting the galactophorous ducts with the involved 
glandular lobules. 

A discharge from the nipple is a very important sign when 
present, and is the pathognomonic index of an abnormal secretion. 
Such a discharge, which is not common, is either spontaneous or can 
be made to flow by pressure on the breast When spontaneous, it may 
be continuous or intermittent, the latter being the rule, and not infre- 
quently during the intervals the cysts enlarge and the patient com- 
plains of pain. Then, again, cysts which were exceedingly hard before 
the appearance of the discharge become more supple and may give rise 
to fluctuation when the discharge has lasted a little tima If the 
discharge be serous in nature, of itself it is an excellent index as to 
the nature of the cysts. If bloody or brownish in color, it indicates the 
development of vegetations within the cyst cavities. However, the 
cystic discharge may very well be clear, transparent, yellow or slightly 
greenish in hue; at other times it is thick and contains an athero- 
matous substance of a light coffee- or chocolate color. No matter 
what may be the appearance, it is always a mucoid substance holding 
in suspension the coloring matters of the blood, misshapen globules, 
neoplastic and granular cells, and sometimes crystals. 

In the majority of cases the lymph-nodes are not involved ; they 
are simply normal. When they are enlarged, microscopic exam- 
ination has merely demonstrated an inflammatory process, but if 
malignant transformation has taken place in one or more of the cysts, 
the lymph-nodes become secondarily involved just as in any ordinary 
case of carcinoma of the breast 

An important symptom, to which little if any attention has been 
given, is pain. It may be due simply to distention of the cyst walls, 
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but there axe cases where it is intolerable, to such an extent, even, that 
sleep is prevented. 

Although cystic disease of the breast can be distinctly defined 
clinicaUy, the same cannot be said of its pathology. The study of its 
relationship with cystic adenoma and intracanalicular epithelioma 
demonstrates that cystic disease is not a pathologic entity. It be- 
longs to a natural series whose adenomatous process is the first phase, 
the ultimate being intracanalicular epithelioma, and thus we arrive 
at malignant tumor growth. Cystic disease is not a chronic mastitis, 
as there is absolute integrity of the interstitial tissue, but one with epi- 
thelial hyperactivity and neoformation. It belongs to the epithelial 
family, and it is because the epithelium of the acini proliferates in the 
neoplastic interpretation that the acini multiply and increase in size 
(adenoma), that they dilate (cysts), either by a circumscribed process 
(cystic adenoma), or by a diffuse process (cystic disease). And lastly, 
it is because the epithelium proliferates in the lumen of the acini that 
products are formed which ultimately end in intracanalicular 
epithelioma. 

All these neoplastic products are, therefore, epitheliomata, but of 
a benign type, for the reason that there is no loss in relationship be- 
tween the connective tissue and the epitheliimL The connective-tissue 
stroma does not seem to participate except secondarily in the neo- 
plasm, and is incited to proliferation by the superactivity of the epithe- 
lium which remains the fundamental and primary act of the process. 

Total extirpation of the breast is the treatment on account of the 
danger of recurrence when a partial operation is done ; and, above all, 
the danger of malignant tranf ormation ultimately taking place. 
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PRIMARY CANCER OF THE CLITORIS 

BY WM, A. STEEL, M.D. 
Philadelphia 



Cakoeb of the clitoris has but little special interest outside the 
general field of carcinoma other than that of being a rare gyneco- 
logic condition. 

Case referred by Dr. J. M. Carter, Eddington, Pa. Married, 
and mother of three children. Age 54. Menopause, 9 years ago. 
General health, robust Urine, free from albumen and sugar. She 
had suffered from pruritus vulvae for the past two years. She had 
noticed the growth for three months. 

Examination disclosed a deep red hemispherical mass occupying 
the normal position of the clitoris. It was one inch in diameter, cov- 
ered with firm granulations, and had a slight ulceration at the apex. 
The right labium majus showed an implantation growth where it lay 
in contact with the diseased glans. The labia majora, vestibule, and 
perineum showed the scratch marks incident to her pruritus (Fig. 1). 
There was no involvement of the inguinal lymph-nodes. Under spinal 
stovaine ansesthesia the diseased area was extirpated in one piece by 
an arrowhead-shaped incision, excising the upper two-thirds of the 
labia and exposing the roof of the urethra well back toward the 
triangular ligament. The suspensory ligament of the clitoris and the 
two crura were divided close to the pubic bona Hemorrhage was 
trifling; three active vessels — ^the dorsal artery of the clitoris and one 
in each eras — ^were tied. The wound was closed by deep catgut and 
superficial horsehair stitches (Fig. 2). The inguinal lymph-nodes not 
being palpable were not removed. 

Convalescence was uneventful. The result, three months after 
operation, is shown in Fig. 3. The pruritus vulvae disappeared 
during convalescence and has not recurred. 

The pathologic report of the specimen was epithelioma of the 
clitoris. The cancer cells were invested by dense fibrous tissue, 
through which there seemed but little tendency to perforate. 

Two and one-half years after operation the patient reports no 
return of the growth. 
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Primary caroinoma of the glans of the clitoris, with an implantation carcinoma of the right labium 

minus. 



Digitized by 



Google 



Fio 2. 




Excision of diseased area with the orura and upper two-thirds of labia majora. Wound closed 
by buri:'d catgut and superfirial horsehair sutures. 



Digitized by 



Google 



PBIHABT CANCBB OF THB CUTOBIS 



271 



I 






I 



o 

2 



S S 



e o 



o 
2 



s 



H (4 « (3 



I 






o o 

III! 



I 



I 



I I 



I 



o o 

2 2 






^1 






I 



I 



I I 

8 8 
a a 



a 






I 



3 2* a 



I I 



5 



o o 



I I I 



I 



I I 



2 



« s 



I 



5 



5 1 



t 



5 



I 



I 



e 



3 Z 



S 8 S 



I 



I 



n 
1^ 



I 



ll I 



II 



Q O Q 



'it 



PI II 



Digitized by 



Google 



272 INTEBNATIONAL CLINICS 

In 1903, Engstrom, from Continental sources, reported 69 cases 
of primary carcinoma of the clitoris; in his clinic he had seen the 
condition twice in 17,000 vulvar examinations. 

From American and British sources I have been able to collect 
only fifteen cases, including the one reported. The average age 
of these cases was forty-seven years, of which two were under thirty 
years. The majority had passed the menopausa AU but two were 
married. The majority had borne children. But two gave a family 
history of cancer. The glans clitoridis was the starting point of the 
growth in all but two cases, and in these it originated in the prepuce. 
The majority had suffered with pruritus vulv» for varying periods 
before the carcinoma appeared. Implantation growths on the labia 
were common. There was a comparative rarity of inguinal lymph- 
node metastasis. 

The operative procedures consisted of ligation, excision by knife 
and cautery, and total extirpation of the clitoris with surrounding 
diseased tissua The inguinal lymph-nodes were removed in cases 
where they were involved. Kecurrence was the rule whe^ a simple 
extirpation of the growth was done, but occurred in no cases where the 
radical operation was resorted ta 

It would be presumptuous to attempt to draw any definite con- 
clusions from such a small number of cases, but certain common 
points in the series present themselves. 

First, the rarity of the clitoris as a primary seat of epithelioma. 
In the same mass of consulted literature the cases of reported cancer of 
the vulvsB were about eight to one. 

Second, that pruritus vulvse furnishes the traumatic etiologic fac- 
tor in the majority of instances. This is also the case in carcinoma of 
the vulva. 

Third, that carcinoma of the clitoris is in the beginning a relatively 
local condition, as evidenced by late inguinal lymph-node involvement 
and lack of recurrence after radical operation. In this respect, it is 
analogous to cancer of the penis. On the other hand, vulvar cancer 
gives early lymph-node metastasis and is prone to recur after removal 
(Fig. 4). 

The frequency of contact, implantation growths, is of interest as 
supporting the theory of cancer inoculation. 
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Common type of vulvar epithelioma, involving labia majora or minora, and giving early in- 
guinal lymph-node metastasis. Two radical operations were done three months apart, but the 
patient died of general carcinomatosis six months from the time of the appearance of the growth. 
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A CASE OF ECTOPIC GESTATION: DIAGNOSIS AND 
OPERATION BEFORE RUPTURE 

BY CHARLES W. HIBBITT, M.D^ 

Profesflor of Gynscology in the University of Louisyille, Medical Department; 
Gynocologiflt to the Louisville City Hospital, etc., Louisville, Kentucky 



Ectopic gestation is so frequently encountered in the experience 
of the average surgeon, and the clinical data in connection therewith 
are so well understood, that reports of isolated cases attract no especial 
attention unless embracing features of unusual interest 

While many of the older authors believed the occurrence of ectopic 
gestation impossible unless preceded by inflammatory disease or 
abnormality of the fallopian tube, more recent clinical experience has 
demonstrated that tubal disease is not an essential factor, since ectopic 
gestation has been occasionally encountered in women never before 
pregnant and in whom there had been no history of previous pelvic 
infection. However, in the majority of instances there will be found 
a history of previous inflammatory pelvic disease, either an extension 
from appendicitis, from ascending gonorrhoea, or previous childbirth. 

In this connection, while recognizing that the truth of the hypoth- 
esis may be incapable of actual demonstration, the writer believes 
that normally the ovum is invariably impregnated within the uterus, 
and that when fructified elsewhere the occurrence should be regarded 
as accidental and abnormal. This assertion is made without fear of 
refutation, although numerous authors contend that fecundation 
always occurs within the tubal lumen, the product of conception being 
thence transported to the uterus for lodgement The important fact 
appears to have been overlooked, that if the ovum always became 
fructified within the tubal lumen there would be few normal gesta- 
tions and natural deliveries; and this would apply especially if im- 
pr^nation occurred in the outer third of the tube, because of the 
disproportionate size of the limien near the uterine extremity as com- 
pared with the remainder, and the rapidity with which the product 
of conception develops. 

Vol. in. Ser. 24—18 273 
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With impregnation of the OYum and foetal development in any 
portion of the tubal lumen, rupture of the tube and extrusion of its 
contents into the abdominal cavity may be expected to ensue virithin a 
reasonable time^, the average being between the third and fourth 
wedL. This rule, however, is subject to many curious exceptions, 
since cases have been observed where rupture of the tubal envelope 
occurred within a week after impregnation, and also where sufficient 
distention of the tube ensued to accommodate a four months' foetus. 
The latter is exceedingly rar^ and under ordinary circumstances 
rupture may be expected within a month. In the case to be reported, 
althou^ the gestation had progressed to about the sixth week, rupture 
had not occurred. 

The symptoms incident to ectopic gestation after rupture have 
been so frequently described that to enumerate them would only entail 
useless repetition, and the diagnosis at that time presents no especial 
difficulty. Before rupture, however, there is always considerable 
uncertainty, and rarely is accurate diagnosis possible, it matters not 
what may be the erudition and experience of the medical or surgical 
attendant According to Hayd, the diagnosis of tubal pr^nancy is 
seldom made before rupture because patients cannot be observed suffi- 
ciently early, and usually when an early specimen is obtained it is 
because operation was undertaken for some other condition, or when a 
tentative diagnosis was made with merely a suspicion of tubal preg- 
nancy, since a slightly distended tube — ^whether distended by serum, 
blood, pus, or an aberrant ovum — ^may give the same objective and 
subjective symptomatology. " If a mass be felt in a tube, an opera- 
tion is demanded, and will save the woman's life in practically every 
case. There should be no mortality in cases of this kind, if diagnosed 
before rupture. The importance of immediate operation in all cases 
after the diagnosis is made, prior to rupture of the sac, cannot be 
overestimated." 

While there have been reported numerous cases of ectopic gesta- 
tion where operations were performed before rupture, the records 
fail to show the proportion in which accurate preoperative diagnosis 
was mada Thus, one author (Fehling) refers to twenty-four patients 
subjected to cceliotomy for ectopic gestation before rupture, but the 
abstract of his original report does not indicate whether or not a cor- 
rect pre-operative diagnosis was made in any case ; and the same state- 
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ment will apply to the statistics of the majority of other surgeons. 
A case diagnosed and operated upon previous to rupture was reported 
by P, G. Skillem, Jr.^ In so far as treatment is concerned, however, 
accuracy in diagnosis is of minor importance, since prompt coeliotomy 
is demanded in every case of ectopic gestation, whether observed be- 
fore or after ruptura 

The treatment of ectopic gestation is always surgical, and the 
earlier the patient is subjected to cceliotomy the greater the 
probability of a favorable ultimate outcoma As already suggested, 
there should be practically no mortality, provided operation be under- 
taken sufficiently early, unless an unforeseen accident happens. Cer- 
tain authors contend that after rupture has occurred, the patient being 
in marked collapse from hemorrhage and shock, it is advisable to 
defer operation for twenly-f our to forty-eight hours, under the heiiet 
that hemorrhage will cease, that reaction will follow, and that cceliot- 
omy may then be undertaken with infinitely greater safely to the 
patient; but in the majority of instances the writer believes delay is 
dangerous, since hemorrhage may continue, reaction may fail to 
ensue, and the patient promptly perish. If one could be reasonably 
assured that cessation of hemorrhage and reaction would occur, cceliot- 
omy might be safely postponed until a more favorable operative 
period ; but, as this cannot be foretold, immediate operation appears 
the wisest coursa Even if the patient be markedly exsanguinated and 
almost moribund from hemorrhage and shock, life may still be 
saved by immediate coeliotomy followed by appropriate postoperative 
treatment; whereas delay and continued hemorrhage would almost 
certainly prove f ataL 

The specimen herewith exhibited is of interest principally be- 
cause it represents a tubal pregnancy in which the diagnosis was 
made and operation performed before rupture had occurrecL 

I was recently called to a small town in Kentucky to see a woman 
of thirty years, the mother of two children, the family physician 
having made the diagnosis of tubal pregnancy. Hie patient was in 
good health until the birth of her last (diild, five years previously. 
After that she became infected, as the doctor said she had some 
elevation of temperature and other cfymptoms of inflammatory pelvic 

^"A Plea for th« Early (PreperforatiTe) Diagnosis of Sztra-aterine Prcg- 
naiiQj,'' Petma. M» J^ Angnst* 1912. 
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diseaae. Her menseB were fairly regular until January, 1913. She 
did not menstruate in January or February, but slight hanorrhage 
from the uterus occurred in March, when considerable intra-uterine 
detritus was extruded* 

The family physician saw the patient in January and thought he 
detected a slight enlargement in the right side of the pelvis. He ex- 
amined her again in February, and, as the enlargement had increased 
in size, ectopic gestation was suspected. In March, when direds and 
detritus escaped from the uterus, the diagnosis of extra-uterine preg- 
nancy seemed certain. At this time I was called in consultation. The 
patient had constantly suffered from increasing pain since early in 
February, but there were no other symptoms, not even slight eleva- 
tion of temperature, and her pulse was likewise normal 

The patient was anaesthetized and a mass found in the right 
side of the pelvis near the uterus, but apparently not connected there- 
with. The uterus was not freely movable, and was slightly enlarged. 

Coeliotomy revealed a tremendously milarged right fallopian tube, 
which was adherent in the pouch of Douglas and to the right broad 
ligament After separating the adhesions, the tube with its contents 
was easily removed intact, the tube being ligated near the uterus. 

The tumor is nearly four inches in diameter and four to five 
inches long. There was much dark blood in the tube, and the foBtos 
was found in the gestation sac. Unfortunately,- in opening and 
handling the specimen the foetus was partially destroyed, but the 
remnants can be plainly distinguished* 

There was no fluid or blood in the peritoneal cavity, and no evi- 
dence of gross pathology elsewhere. The most interesting feature is 
that the diagnosis was accurately made by the family physician and 
the operation was performed before rupture. 

The condition of the patient was satisfactory during tiie opera- 
tion, no untoward symptoms developed thereafter, and she made a 
perfect recovery. 
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THE THYROID GLAND, WITH ESPECIAL REFERENCE 

TO GOITRE 

BY J. GARLAND SHERRILL, AM., M.D., F.AC.S. 
Loiiisvillei Kentucky 



CircuUUory Disturbances. — The variation in the vascularity of a 
thyroid gland within normal limits is considerable. Undoubtedly 
this is a sex gland in addition to its other functions. An increase in 
vascularity and, therefore, in the size of the thyroid occurs at puberty, 
during menstruation, after coitus, and in pregnancy. The number 
of enlargements in females greatly exceeds that in males. Hemor- 
rhage into the gland is not of infrequent occurrence in cases of goitre. 
Inflammation is rare in the normal-sized gland. Acute inflammation 
of the goitrous gland has been observed occasionally. The symptoms 
are often distressing. Local swelling, tenderness, and heat are 
present, accompanied by extreme anxiety, nervousness, dyspnoea, 
palpitation, cardiac distress, sleeplessness and often muscular tremor, 
in fact, exaggerated symptoms of Graves's disease. These cases are 
best managed by free purgation, application of ice over the gland and 
over the heart, absolute rest in bed, and the administration of some 
sedative, such as a bromide. Opium should be avoided, as individuals 
of this type are prone to become habitues. 

Following some of the infectious diseases suppuration in tie gland 
has been reported, but is rare. Some writers describe a form of 
chronic inflammation which does not produce hyperthyroidism, but 
diminishes the size of the gland. Tuberculosis occurs rarely, and is 
usually found in connection with systemic infection. Syphilis of the 
thyroid is an exceedingly rare condition. 

The enlargements of the thyroid gland may be divided into (a) 
simple, (&) exophthalmic, and (c) malignant Simple enlargement 
is perhaps the most frequent affection. It grows steadily, perhaps 
accompanied at intervals by a rapid, but temporary, increase without 
nervous phenomena or other symptoms than increase in size. In time 
it may produce symptoms from pressure upon the trachea, laryngeal 
nerve, or other structure, and the patient consults a physician be- 
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cauBO of the deformity. In some instances symptoms of hypothy- 
roidism are observed. 

The second type^ known as Graves's disease, is always a form of 
hyperdiyroidism. Usually enlargement of the gland is present, but 
tiie symptoms may develop without visible enlargement Advanced 
cases are readily recognized, but in the early stages this type may 
be easily overlooked. Exophthalmos, enlargement of the thyroid, 
tachycardia, palpitaticm of the heart with irregularity, nervousness 
which may be extreme, muscular tremor, vertigo, and paroxysmal 
dyspnoea occur. While some of these symptoms may be absent, in 
most of the severe cases all are noted. There is a tendency to cardiac 
dilatation. The cases c(Mning to autopsy show this condition to a 
marked degree, as well as fatty degeneration of the heart musculature. 
These changes account for the sudden deaths which occur in some 



The diagnosis of the different forms of goitre should not be diffi- 
cult if careful observation of the patient be made from time to tima 
The location of the enlargement and its motion with the trachea 
during d^lutition are sufficient to prove its thyroid origin. The 
absence of symptoms characteristic of Graves's disease and the very 
slow growth favor the diagnosis of a simple goitre. The presence of 
even sli^t bulging of the eye and rapid heart action are sufficient 
to diagnose exophthalmic goitre. Where these symptoms are not 
well marked, the presence of muscular tremor, especially after brisk 
exercise, points to this affection. Certain ocular signs are also valu- 
able in the early diagnosis of this condition. The most important of 
these is what is known as von Graef e's sign, although described eig^t 
years previously by Demarres. In the movement of the eye downward 
the eyelid does not follow the line of vision normally, but does so in 
an irregul^, spastic manner. Stellwag called attention to the fact 
that in cases with marked exophthalmos there is present a retraction 
of the upper eyelid, while the lid remains much more stationary than 
it does under normal conditions, and there is a decrease in the fre- 
quency of winking. Moebius, in 1896, observed that in goitre there 
is insufficiency of convergenca 

Malignant disease may be recc^nized by its sudden and very rapid 
increase in size, perhaps by its increase in density, and by enlarge- 
ment of the regional lymph-nodes. If the mass become attached to 
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surrounding structures it shows infiltration^ and this is strong evi- 
dence of malignancy. It is well to remember that fixation may follow 
the use of injections into a simple goitra Cachexia and loss of flesh 
occur early in carcinoma. 

The prognosis varies greatly, depending upon the variety and the 
faithfulness with which treatment is employed. In simple goitre 
the prognosis is usually good. It must be understood that exophthal- 
mos may develop at any time. In Graves's disease the prognosis is 
more serious, and, while some patients respond rapidly to treatment, 
a large number do not Surgery is fraught with considerable danger 
in this class, and still the results are remarkably good, especially if 
operation be performed before cardiac changes are advanced. The 
malignant form is especially grave, permanent cure being rarely ob- 
tained. The operative mortality, too, in this form is great. 

This brings us to a consideration of the treatment What are we 
to advise patients suffering from goitre ? My personal experience has 
led me to the following conclusions, which may not agree with the 
views of others, but I feel very safe in the stand I take. 

In all simple enlargements, during the early stages I advise 
medical treatment This consists of careful attention to the water 
supply, general care of personal hygiene, the employment of iodine 
internally and locally, and the administration of thyroid extract In 
the presence of hyperthyroidism, the employment of thyroid extract 
accentuates the symptoms so promptly that a diagnosis can be made 
and the remedy discontinued. This plan has controlled the affection 
in a large number of cases coming under my observation. McCarrison 
has found thymol beneficial in certain cases. Ochsner cominends 
very highly the treatment of simple goitre by injection of five per 
cent, carbolic acid solution directly into the gland, as proposed by 
his old teacher, Gunn. It seems to me that a large percentage of 
cases of goitre, especially of the simple type, ought to be cured or at 
least any increase in the size of the growth prevented without the 
necessity of subjecting the patient to operation. 

An objection to the method of treatment reconmiended may be 
urged because of the adhesions that may form, thus rendering sub- 
sequent operation more difficult Some observers have reported ex- 
cellent results from the use of chromium sulphate internally, and, 
as already stated, McCarrison claims to have obtained a cure in sixty- . 
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ei^t cases by the internal administration of thymoL Others have 
recommended the employment of the X-ray, the introduction of iodine 
into the substance of the goitre by cataphoresis, etc 

Failing to obtain improvement by medicinal measures, partial 
thyroidectomy is to be recommended. For the exophthalmic type the 
most important therapeutic agent is rest This consists of rest in bed 
when the symptoms are aggravated, with absolute freedom from ex- 
citement During convalescence the patient is forbidden to indulge in 
dancing, card playing, and all other social activities conducive to 
excitement Sexual intercourse is prohibited and fatiguing exercise 
avoided. A change in water supply or boiling the water is'desirabla 
The writer has found the tentative employment of iodine locally and 
internally beneficial, although some condemn the internal admin- 
istration of the drug in this disease. The use of hydrobromate of 
quinine has been beneficial. The serum treatment of Beebe and 
Rogers may be of service. The administration of thyroid extract 
is contra-indicated, as it may aggravate the symptoms. 

Following this plan of treatment, the most exaggerated cases will 
show amelioration of the symptoms, and, even though only a small 
proportion be restored to health, yet many may be brought to a con- 
dition more favorable for operation. It must not be overlooked that 
in exophthalmic goitre there may occur recession of the symptoms 
even without any treatment It is unwise to operate in the presence 
of stormy symptoms, as in most cases the patient may usually be 
so greatly improved that operation can be undertaken with much less 
^ risk. In malignant cases early and radical removal offers the beet 
chance. Grafting of thyroid tissue may sometimes be necessary to 
supply the loss of gland tissue resulting from the necessarily radical 
operation. 

Operative Treatment. — In hypothyroidism the operative risk is less 
than in cases of hyperthyroidism, and yet the technic is almost identical. 
The surgeon first determines whether or not a total or a partial extirpa- 
tion of the gland or one of its lobes is indicated. In some, ligation of 
one or more of the vessels may alone be performed. In a few instances 
this suffices to obtain a symptomatic cure. In others it is simply the 
first step to a more complete operation later. Some believe that liga- 
tion of the vessels yields almost as high a mortality as the more radical 
procedure, claiming that the manipulations require just as much time 
and produce greater damage than extirpation. 
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Before operating, the best ansesthetic for the individual case 
should be selected. Opinions differ upon this point Some prefer 
local ansesthesia as the best method of conserving the patient's strength, 
while others employ general ansesthesia, and still others (notably 
Crile) prefer the anoci-association method, for which it is claimed 
that noxious psychic influences are removed. The writer believes 
that, properly selected, any of these aneesthetics will prove saf a 

Crile, of Cleveland, and Dunhill, of Melbourne, have given some 
very interesting reports upon the operative treatment of goitre in 
recent years. Their results are practically the same, although their 
methods of ansesthesia are quite different Crile claims that opera- 
tive shock and the mortality rate are removed by anoci-association, 
believing that by keeping the patient in ignorance of the date of the 
operation, and giving her the impression that she is being treated by 
daily inhalation methods as a matter of course, he can eliminate 
psychic shock and thus obtain more favorable results. By preceding 
the general ansesthetic with morphine and scopolamine he claims to 
have reduced considerably the number of devitalized brain cells. He 
substitutes nitrous oxide for ether, and says that this has also reduced 
the devitalized cells to one-quarter ! 

Dunhill's work is remarkable. He employs a one per cent solu- 
tion of novocaine, using several ounces for local ansesthesia, infiltrat- 
ing all the tissues in the front of the neck. The most significant 
feature, however, is the fact that he operates on patients having the 
most advanced muscular changes, with weakened hearts, and refuses 
almost no case. He reports four deaths in three hundred and eighty 
operations of all classes, of which two hundred and thirty were 
exophthalmic — an excellent showing. To the writer this practically 
refutes Crile's method of " stealing '* the thyroid. Most of the patients 
prefer prompt operation after entrance to hospital. The anticipa- 
tion and dread of operation, the time of performance of which is un- 
certain, seem to me more liable to produce psychic shock than for the 
patient to know the exact date thereof. And DunhilPs work seems 
to prove that the operation is safe in the most serious cases without 
increasing the mortality distress to the patient, althou^ conscious 
throughout I believe that careful hsemostasis, with rapidity of 
operation and little manipulation of the gland, will enable surgery 
to be performed with comparative safety. 
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In the technic it is well to manipulate the gland stmotore as little 
as is possible, thus avoiding expression of its contents into the exposed 
tissues, thereby producing symptoms of hyperthyroidism immediately 
subsequent to operation. The more rapidly and dexterously the opera- 
tion be perf ormedy the less the danger of the development of such 
8ympt(Hns. Most operators employ drainage to permit escape of 
excessive secretion. The necessity of drainage has been an open 
question in the mind of the writer. Some of our results have been 
as good without drainage as with it 

Among the dangers of thyroidectomy are hemorrhage and sepsis, 
both of which may be avoided by competent surgeons. Injury to the 
inferior laryngeal nerve should not occur if the technic be carefully 
planned, although in some very large growths there is such anatomic 
distortion as to make it difficult to avoid such an accident Injury 
to the oesophagus has resulted in a troublesome fistula. In the treat- 
ment of postoperative tetany extract of thyroid gland or the para- 
thyroids is indicated, the combination being most effective. Even 
without injury to the laryngeal nerve, some will complain of husky 
voice, or even of marked hoarseness. This usually subsides rapidly. 
In many instances the operation is performed purely for cosmetic 
reasons. It is advisable, therefore, that the incisicm be made so as 
to leave minimum deformity after healing. This is attained by 
placing it in one of the natural creases of the neck. 

In conclusion the writer emphasizes the following: 

(1) In a large percentage of cases of simple goitre the patient 
may be relieved by medical treatment 

(2) In some cases of 'exophthalmic goitre the patient may be 
cured in the same way, but most should be operated upon before 
degenerative changes have destroyed the cardiac musculature. 

(3) In all cases the surgeon should carefully select the ansesthetic 
that is best suited to the patient and to his own convenience. 

(4) The operation should be performed without loss of blood or 
of time, and with the least manipulation of the gland. 

(5) In certain cases the tiiyroid and parathyroid extracts are 
indicated. 

(6) The same hygienic rules should be observed after as be- 
fore the operation. 

(7) The results of operation have been good, the mortality be- 
ing between one and two per cent 
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THE PHYSICIAN AND THE CHILD 

BY SIDONIE MAfZNER GRUSNBBRQ 
Author of '' Your Qiild Today and Tomorrow " 



EvBBYONB knows how important it is for the physician to gain 
the confidence of his patients. The charlatan overemphasizes this side 
of the relation and plays exclusively a " confidence game." The 
honest practitioner of the medical arts needs^ with the ability to in- 
spire confidence, his technical equipment If he is to treat children, 
he must have in addition the ability to get the affection of the young 
patients. 

It is possible, with the help of a certain native shrewdness, to 
gain the confidence of people, and to an extent one may deliberately 
play on their affections. But the man who can get the affection of 
very young children without himself having a genuine and sincere 
sympathy for them is very rare indeed. I am tempted to say that 
there is no such man, but admit that there are a few, so as not to 
appear arbitrary. I do not mean that you must gush sentimentally 
with every child you see ; but you must have a genuine appreciation of 
and sympathy with the feelings of children. You cannot deceive 
the young child with fiattery that he does not understand ; it is alto- 
gether a matter of feeling, and to this most children are very sensitive. 

There are many men and women who have exalted ideals in re- 
gard to serving their fellows, who devote themselves with hi^ re- 
solve, and who sacrifice their own convenience and even their health 
for the sake of helping others; but if they have not a certain tem- 
peramental "knack" for getting at the inside of a child's heart, 
they should apply their devotions and energies in fields unoccupied 
by children. In medicine, as in education, technical equipment 
must be supplemented by an understanding of the very people with 
whom work is to be dona Some succeed with adults who fail miser- 
ably with children, and vice versa. 
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The importance of an understanding of psychology to the phy- 
sician is a commonplace; yet only about a dozen medical colleges in 
this country require training in psychology of all their stud^its. 
But the leaders in medical education are rapidly coming to recog- 
nize that such a training is essentiaL In reply to a qu,es- 
tionnairej some two years ago, three-fourths of the deans and pro- 
fessors favored special instruction in psychology for medical students, 
while only ten per cent did not approve the idea; 15 per cent gave 
qualified replies.* To be sure, many physicians, through quick ob- 
servation and sound judgment, and as a result of years of ex- 
perience with people, manage to understand enough of ^^ human 
nature " to meet the daily needs of their practice, without any sys- 
tematic study of psychology. But many who have sympathy for 
children have not th# opportunity to acquire through experience the 
necessary knowledge of child nature; these can certainly be helped 
by the experience of others. For such the study of the results of 
experiments and observations in the field of ^' child study " should 
form a part of the professional equipment, if they are to deal with 
childr^i. 

The first obstacle that the physician has to meet in treating 
children is the attitude of the little patient This is most frequently 
wrong because of the ignorance or shortsightedness of parents, and it 
is the parents who have to be attacked. Parents have to be taught 
that, whatever use they may make of the policeman or of any other 
bogy, the physician must not be used to frighten children into be- 
ing " good." The child must come to look upon the physician as a 
friend, a helper, but the physician alone cannot, as a rule, bring this 
attitude about without the help of the parent And in most cases the 
physician himself has to train the mothers. 

The fear of the physician on the part of the child is often a 
serious obstacle to diagnosis, let alone treatment In one case the 
visit of the physician threw the child into spasms, delaying the 
diagnosis of pleurisy until it was apparent that the wrong man was 
on the case; it was necessary to call in a stranger that the child did 
not know to be a doctor before anything could be done. But in less ex- 

^ Franz, "On Psychology and Medical Education/' Scimoe, 38, p. 555 (1913). 
Abbott, "Psychology and the Medical School," Atner, J, Intanity, 70, p. 447 
(1918). 
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treme cases, even, the practitioner has the choice between putting the 
pati^it entirely at ease and making a satisfactory examination on the 
one hand, and allowing the child to be agitated by his feelings and 
then "making allowances" for palpitations or fever or irregular 
breathing or other physical effects of fear on the other hand. 

With the right attitude on the part of the child, the word of the 
physician acquires an authority not exceeded by that of the minister 
or the teacher, or of any other person with whom the child has re- 
lations. What the doctor says then comes to be law, and that not 
merely in matters pertaining to health and sickness, but in the whole 
conduct of lif a 

For the purpose of securing this attitude, the physician must 
be perfectly frank with the children. If you have once told a little 
girl that cutting out the tonsils will " not hurt more than cutting off 
a finger nail,'* you may ease your conscience with the mental res- 
ervation that you mean cutting off the whole finger nail, but you 
will not have the confidence of that particular little girl. It is much 
better to draw upon their pride and fortitude to endure a little pain — 
even to exaggerate the pain that is to be endured — ^than to minimize 
the prospective suffering. In the latter case the reasoning of the 
child will assure it that you are either a cruel and unsympathetic 
brute, not caring how much he suffers, or that you are a — ^liar. In 
either case you undermine your standing as a friend, philosopher, 
and guide with the child. 

But being perfectly frank does not mean being brutal. All 
children appreciate sympathy, but most boys, and certainly many 
girls, resent everything that has the remotest flavor of sentimentality. 
In trying to be kind, therefore, there is always the danger of over- 
doing it, and of making the child " shut up like a clam." 

In the third place, if the child is to look upon the physician as a 
friend and helper, the latter mui^t have the air of a helper, not so 
much in elaborate manipulations or in looking wise or in impressive 
speech, as in definiteness and decisiveness of his acts and utterances. 
This is, of course, equally true in the treatment of adults; but 
children are extremely sensitive to the slightest hesitancy. 

Finally, if the child is to get the right attitude, he must be 
treated as something more than a case. Every expression of in- 
terest in personal concerns — games and toys, or school and parti< 
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is an indicaticm that the physician is^ after all, a human being, a 
person that understands. 

Closely related to the problem of getting the child's confidence 
and friendship is that of the child's impressionability. Long before 
an infant can understand what is spoken, it is influenced by the tone of 
voice; and, while it is absurd to speak to a baby as if you expected it 
to understand, you may as well speak kindly to the little one, for 
that is the only way you can make the kind of noise that will soothe 
it There are some voices to which children are instantly attracted ; 
and there are others that as immediately repel children. But many of 
UB have voices that are quite good enough, but we do not know how to 
use them. This is a matter of great importance to physicians as well as 
to teachers. The teacher has the advantage that the child is compelled 
to stay long enough to become familiar with the voice and the rest of the 
personality; but with the physician the earliest impressions that the 
child gets are likely to be the only ones. 

A mother brought a four-months-old infant to a well-known 
children's specialist, who received them with the air of a colonel, or 
at least a major. His first greeting, " Good-morning," frightened the 
child, who burst into tears. ^^ Quiet the child I " commanded the 
physician — ^which did not have the desired eflFect The mother re- 
tired into another room, and soon had the baby quiet But the 
moment she brought her into the presence of the expert the child b^an 
to howl again. For a children's specialist to carry about a voice of 
this kind is not conducive to efficiency, since it involves the loss 
of a great deal of time and energy; it is not good business, for it 
must alienate a good many prospective patients ; and I venture to say 
that it is not good medicine. 

With older children the use of the voice is quite as important as 
it is with infants. There is something in the tone that will sound 
a challenge to a seven-year-old boy; and the reaction is one of de- 
fiance. It may be something peremptory or domineering, it may be 
a suggestion of impatience or irritability, but the result is the same: 
the muscles become rigid and you cannot induce them to relax. 
This condition, I take it, is not very helpful to the physician. The 
voice being so largely a reflection of the mood, it is likely that the 
physician's own attitude toward the child must needs be remedied. 
The right Ume will be secured, I believe, if the physician, instead of 
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approaching the child as a subject to be examined and treated^ in- 
vites the youngster to come with him on a venture in which both are 
extremely interested. 

No physician is so young as to be able to remember the mental 
processes of his own infancy and childhood Even the youngest may 
therefore find it worth while to give some attention to the workings of 
the child mind. A physician who had been practising for some ten 
years was called in to look at a baby of seven months who was ap- 
parently suffering from some acute pain. The physician asked the 
mother a number of questions, and among them this : ^' Did he point 
to his ear ? " If it was necessary to find out anything about the 
condition of the ear, the use of the speculum was indicated. The 
physician ought to know that the infant cannot, in the first place, 
localize the pain. Even a child so old as three years may not be able 
to localize a pain of the ear any more closely than to say that it is in 
his head or in the neck. In the second place, he ought to know that 
the infant cannot correlate his movements sufficiently to point to where 
he thinks the pain is, even if he could locate it 

The ailing child has a general feeling of distress or discomfort, 
and the physician whose experience has been specialized with chil- 
dren has learned the necessity of making a thorough examination 
each time that there is anything amiss. But among the general 
practitioners there are still too many who ask the mother or nurse, 
" Of what did the child complain t ^' This type of question is for 
the most part futile, so far as children are concerned, because of the 
peculiar workings of the child's mind. 

Some children ^^ complain " of all possible and some impossible 
things, because they have learned that is one way of receiving the 
attention that they crave. They exaggerate trifles, and, where there 
are no trifles to exaggerate, invent complaints, duplicating symptoms 
that have been effective on previous occasions ; and they bodily ^^ lift '' 
the symptoms suggested by the complaints of their elders or' the 
questions of the physician. 

On the other hand, there are children who skilfully conceal their 
aches and pains for fear of being conflned to bed or to the house. 
The child who has experienced a restraint because of having com- 
plained of a sore throat unconsciously balances the discomfort of the 
pain against the discomfort of the restraint, and acts accordingly. 
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Or the memory of unpleasant medicines makes him pretend that 
all is well when his appearance may be alarming to the mother. A 
boy of five continued to protest that her felt ** all right " when his 
temperature was at 105 degrees and his drawn face gave evidence of 
suffering. 

These two types of children, while representing opposite extremes, 
are in reality very common ; indeed, nearly every child at one time 
or another acts in a way that may seem to adults to be '^ un- 
truthfuL" But the child who claims to have aches that he has 
not, or who denies having aches that he has, need not be lying at all. 
Without purpose, without consciousness ev^i, the young animal 
acts in accordance with associations that have been formed : '^ stomach- 
ache" — get'petted, or " twisted ankle " — etay-inrbed-wUh-neW'toy ; or 
he has formed an unpleasant association, like " sore-throat " — can't- 
go-out-wUh'the-fellers. 

The child instinctively adopts a line of action that makes his 
testimony worthless. This is true because, as commonly recognized 
by lawyers, the child observes inaccurately, and confuses what he 
sees with what he remembers or imagines. In his relation to the 
physician who asks questions the child behaves as he always does 
towards one who asks questions. If the attitude be friendly, the 
child gives the answer that he believes will please the questioner; if 
the attitude be unfriendly, he automatically gives replies that create 
a false impression. If the attitude be that of indifference, the ques- 
tions suggest their own answers, unless the physician is an excep- 
tionally clever questioner. In any case, the misleading and untrue 
statements are not to be condemned as lies. In the first place, to do 
so is to draw the child's attention to what he has done, niaking him 
aware of the facts of lying; secondly, rejecting his statements in 
this way only arouses resentment and makes it more difficult to get 
any more information from hinu It must be remembered that un- 
til about four or five years of age at least the child's ^^ lies " are 
quite irresponsible; and a lie, to be a lie, must be purposeful.' In 
general, however, it is better to avoid tempting the child to say 
things that are not true; and the fewer questions that are asked him 
about himself the better, for they only tend to make him self-con- 
scious. 

*HaU, "Childrai'8 Lies," Amer. J. Pwych., S, p. 69 (1890). Printed also 
in his ** Educational Probloni.'' 
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All who have to do with children must constantly take into con- 
sideration the prominent role that imagination plays in their men- 
tal life. The child normally assimilates into his world all sorts of ideas 
that suggest themselves from bits of conversation that he overhears, 
from glimpses of passing scenes, from pictures and from what is 
said to him directly. He combines these various elements in ways 
that are quite novel, and often unrecognizable, even to his most 
intimate associates. Moreover, his imagination is at the same time 
so vivid that it is impossible for the child, during a certain part of 
his development, to distinguish between the creatures of his im- 
agination and the concrete realities of his experience. These pecu- 
liarities of the child's mind must often be of significance when it 
comes to diagnosing an aihnent, as well as when it comes to treat- 
ment An example of an extremely vivid imagination in a young 
child illustrates what I have in mind. 

A boy of two and a half years was playing one day with a 
fanciful baby sister. " A member of the household came into the 
room, whereupon he immediately broke out screaming wildly, and 
became very much agitated. It took some time to quiet him and to 
find out that the cause of all his trouble was the fact that this person 
had inadvertently stepped upon his imaginary sister. Before him 
he saw his little sister crushed, and great were his horror and grief."* 
A child of this type must needs be handled carefully when he is quite 
well, not to mention when he is ill. And the play of the imagination 
must be taken into account even in disorders tfaiat are not directly of 
mental origin. 

Because of the extreme impressionability of most children, the 
physician must be constantly on guard against discussing symptoms in 
the presence of children, on the assumption that they do not notice 
such things. The fact is that they notice a great deal more than 
adults ordinarily do; and are just as likely to be influenced as the pro- 
verbial medical student who, in the course of his studies, successively 
developed all the diseases in the book except ^^ housemaid's knee." But 
,not only should symptoms and ailments be avoided as topics of con- 
versation in the presence of children, but the child himself, or " what 
children do," should never be mentioned. But the impressionability of 
the child is not to be feared ; as every experienced practitioner knows. 



*Gnienberg, "Your Child Today and Tomorrow," pp. 47, 48. 
VouIIL S6r.24— 19 
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it may often be utilized to good purpose. An interesting case came to 
my attention some time ago. A little boy was to have his adenoids 
removed, but was not told what would happen to him. As he was 
coming out of the influence of the ether the nurse happened to be 
holding his foot The child at once jumped to the conclusion that 
the doctor was doing something to that organ. Later, however, he 
asked his mother: ^^ If the doctor fixed my foot, why does my Ihroat 
hurt so? " The mother could not tell him; but found that rubbing 
his foot had a remarkable influence in driving away the pain in his 
throat 

Another way in which the child's mental processes may inter- 
fere with a satiaf actory interview is through his susceptibility to the 
disconcerting influences of personalities. This shows itself especially 
in the reticence of a child in the presence of a third person as the 
parent or the nursa For this reason physicians often get better 
results in examining even a young child — say six or seven years — 
by himself. 

The many jokes on the style of the one about the Irishman who 
to(^ as much powder as he could get on ten pennies because he did 
not have a dime handy, reflect somewhat on the intelligence of the 
patients; but they reveal a tendency that is common to very many 
classes of the population — ^the tendency, namely, to take for granted 
that the other person knows what we know in the same terms. The 
physician shows this when he advises a patient to confine himself to 
a '^ soft diet,'' or when he recommends that he '^ avoid starches." 
How many people really know what is meant by a " soft diet " ; and 
how many know anything ab6ut ^^ starches " other than the ones used 
in the laundry or directly labelled " com starch " ? With children it 
is even more important to be careful in the choice of words. A phy- 
sician who regularly examines the children in a well-known school 
asked a six-year-old whether she had ever had any ^^ contagio\is dis- 
ease." The child had had such things, but not under that nama At 
another time he directed a ten-year-old child to have his mother see 
that he had an '^ intestinal evacuation." Probably no serious harm was 
produced in these two cases. The only point I wish to make is that a 
physician who has to deal with children should make himself ac- 
quainted with the vocabulary and with the mental processes of the 
children. This suggests that the mental processes and interests of a 
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child vary from time to time. The physician who some time ago 
asked a one-year-old baby to " stick out the tongue " has ne doubt 
learned by this tii^e that a baby of that age may imitate the movement 
of sticking out the tongue, but that he cannot understand the order 
until he is considerably older. Of course, a child of this age can be 
taught to stick out his tongue, or to point to his eye, or show " how tall 
he is " in response to a verbal stimulus; but this is a mere trick, and 
not an understanding of the words. It was, perhaps, the same phy- 
sician who attempted to distract a three^and-a-half-year-old boy 
while draining the " water '' from his chest by dangling a gold coin 
before him. He had no doubt found this device effective with infants, 
and did not realize that a boy of this age could not be reached so 
simply. He might at least have lent him the stethoscope, or some- 
thing equally novel or intricate. One physician succeeds in inter- 
esting children of a wide range of ages by means of the centrifuge. 
It might not be a bad plan for physicians to borrow from the photog- 
rapher the idea of having an assortment of toys always on hand, 
suitable for children of all ages, in addition to the customary chocolate 
or candies. However, I am aware that there are many physicians 
who succeed in holding the interest and affection of children without 
the assistance of any extraneous devices. 

It is often difficult, or even impossible, to distinguish between a 
child's stubbornness and a real physical inability to take a medicine 
as presented. Some children do not like to swallow a pill ; others 
simply can not Some childrwi are extremely sensitive to odors 
or tastes, and this variation has to be taken into consideration. A 
useful device for getting a child to swallow a fluid is to make a game 
out of the feat of holding some water in the mouth and trying to in- 
troduce the medicine spoon between the lips without spilling a drop. 

The growing interest in sex instruction, combined with the fact 
that most parents are quite incompetent to impart the necessary in- 
formation to their children, throws upon the family physician the del- 
icate task of initiating the young into the mysteries of reproduction. 
To this end an understanding of the child's mind, in addition to a 
knowledge of the subject matter, is of the greatest importance. Es- 
pecially delicate is the task of discovering in a child the presence of 
bad habits, without suggesting the habits to the child that has not 
acquired them. 
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This field of instruction in sex matters, of corrective work in 
sex habits and the field of medical inspection in schools and health 
supervision open large opportunities for specialized work in medicine. 
Any physician who contemplates a career in one of these new fields, as 
well as any who specialize with children in the ordinary lines, or 
whose practice brings him in touch with many children, must have a 
knowledge of the fundamental principles of genetic psychology. The 
usefulness of a worker in these fields will be to a large degree pro- 
portionate to his sympathetic understanding of the operations of the 
child's mind, for paediatrics is closely akin to pedagogy. 
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BIG FEES 
BY M. V. BALL, M.D. 

Warren, Pennsylvania 



In these days of muckraking it may be unwise to enter a plea for 
the man of wealth, and it is only in order to point out the evil in our 
own profession and, if possible, aid in aboli^ing it that I take such 
a stand. 

Our profession has ever been ridiculed for treating a man ac- 
cording to his pocketbooL What is a simple belly-ache in a poor man 
is denoted as appendicitis in rich, and treated accordingly. Is it 
not possible for our profession to put itself on the basis of charging 
according to the services rendered and not in proportion to the amount 
the traffic will bear? The life of a rich man is not one bit more 
important to society than the life of a poor man. A poor man is 
worth as much to society as, if not more than, many of the idle rich. 
To charge a rich man $3000 for an operation that is usually per- 
formed for $100 is, in my humble opinion, a shameful robbery and 
at the bottom of more quackery than all the other irregularities in 
our profession. But, you will say, what about the very poor who are 
treated for nothing? Let us, once for all, quit talking about this 
charity, charity that we brag so much about and do so little of. If 
we were to say to the rich man, " We tax you $2900 to take care of 
those who cannot afford to pay, and render him a proper accounting 
for his money," it would be honest The rich man should receive the 
credit for his bounty and not the doctor. Someone will say that the 
rich man demands more time. If you wish to cater to the whims of 
the rich and give him unnecessary services for which he is will- 
ing to pay, there is no cause for complaint, but this is not the basis 
on which fees are rendered. If the treatment of the poor were put 
on a proper basis there would be no such thing as charity work. 
The State cares for the insane and pays physicians for such care. If 
physicians are willing to do indifferent work for nothing as an ex- 
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ouse for robbing the rich^ communities will be content to let them 
do it so long as they are ignorant of the true conditions. If the 
proper medical attention were given to every person needing it, just 
as education is provided, then the State would be compelled, through 
public or private agencies, to raise sufficient money for such purposes 
and give the physician proper compensation, and the rich would have 
to bear their proportion. 

To demand a large fee because of special ability is an entirely 
different matter. There are eminent raea in our profession whose 
services are worth more to anyone, whether he be rich or poor. Such 
men should command proper rewards in order to save them for the 
work for which they are best fitted. Such men should be properly 
subsidized by the State and their special talents made possible for 
the many. Something of this sort has already been done in research 
work with men like Flexner in our own country and Koch and 
Pasteur in other lands. We would not expect a Mayo or a Halstead 
to bother about a carbuncle when they might be employed continu- 
ously with the work that has made them famous. If the ability is of an 
extraordinary nature it should be socialized. I believe that this 
catering to the rich, while by no means a new evil in our pro- 
fession, has reached a serious stage. We read of an accoucheur re- 
ceiving a fortune for a few weeks' attendance upon the wife of a 
millionaire and of surgeons demanding or obtaining a mercantile re- 
port before undertaking an operation and regulating their fees ac- 
cordingly. We should all be paid according to the services we raider 
and our ability, and paid for all the work we do. This would at 
once put an end to the political jobbery that many physicians are 
engaged in order to obtain appropriations for their pet institutions. 
It would put an end to the abuse of the poor in the free dispensaries 
and clinics ; to maltreatment at the hands of careless physicians who 
fail to take their appointments seriously because the services are 
gratuitous. It would likewise stop the abuse of the privil^es on the 
part of those not requiring them — ^the so-called dispensary evil. It 
would prevent the robbing of Peter to pay Paul 

If there are other reasons than those I have mentioned why a 
man of wealth should pay more for the same services than the poor 
man, I hope that some other member of the profession will enlightai 
me. 
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THE WASTE IN MEDICAL EDUCATION 

BY J. H. MACKAY, M.D. 
Francitas, Texas 



Life is brief and art is long^ and the disparity is constantly widen- 
ing until time must ever be regarded as the most important factor 
in all human undertakings. To adjust art to life is, therefore^ the 
chief problem that confronts educational institutions to-day. The 
supreme demand of the age is for efficiency, and this can be attained 
only by the adaptation of specific training to special work. Efficiency 
is the power to dexterously and expeditiously accomplish a given task. 
It is more than knowledge, or skill, or proficiency. It is the synthesis 
or productive result of all these transmuted and applied through 
individual capabilily. This must be acquired '^ by large experience 
in which just the essential things have been frequently observed and 
appreciated'' (O'Shea). Formal training is an illusion (O'Shea, 
Thomdike, Scripture). Training other than specifically bearing on 
the work to be accomplished is largely valueless to facilitate the 
acquisition of or to intensify efficiency. 

In this time-saving and practical age the wasteful, irrelevant, and 
dirconnected methods of teaching isolated facts in medicine and the 
impractical series of chemical, mechanical, and physiologic experi- 
ments that are of doubtful utility in the practice of medicine are out 
of harmony with the spirit of the age that demands purposeful 
methods in training men and women for life's work. 

At the threshold of a medical education the student must acquire 
a new language — the medical vocabulary — ^and he can acquire it only 
by memorizing it haphazard with other nondescript information. 
Moreover, it is a polyglot of thousands of words of fanciful creation 
for diseases, structures, and functions that give no associative index for 
their application. There are duplicate and even triplicate names, and 
the classification may differ with each author. 

The cortical neurons are supposed to be the storehouse of memo- 
ries, and the association tracts receive and discharge impressions. 

295 
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The vividness and frequency with which impressions of a given object 
are received, and the clearer, simpler, and more connected these 
impressions are interpreted, the more acute, prompt, and elastic will 
the memory be. The harmonizing of impressions by which the name 
of an object is suggestive of its nature and environment, or is related 
by association or contiguity to other groups, ideas, or objects, in- 
creases the celerity and capacity of memory and withal the storehouse 
of efficient knowledge. Judged by this standard, medical terminology 
violates the most vital and fundamental rules of education. 

The medical curriculum is of a piece with its nomenclature. 
Detached information is promulgated piecemeal in brokai intervals 
by a score or more of teachers, many of whom have had but indifferent 
preparation for their work. The day's work may range from experi- 
ments on frog's legs to the mathematics of optics, changing abruptiy 
each hour. There is no symmetrical blending, correlation, successive 
teaching, or associative appurtenancy to pathologic conditions, and 
the student must, perforce, memorize all this confusing jumble and 
harmonize its concordance according to the capacity of his own mind. 
Obviously specialism cannot be expert and look very far beyond 
a restricted field, and hence the limitations of aggregate specialism 
devoted to seriate teaching. 

Medical examinations, both collegiate and State, exemplify the 
same utter lack of solidarity. If a person should select, blindfolded, 
from a hat questions taken at random from text-books they could not 
be less contextural than those given in most examinations. Some of 
these could not be answered if the candidate had unlimited time 
or could consult a library. 

The protest must come from the profession, from those who face 
the ever^recurring emergencies of practice. With a human life at 
stake and no help available, how futile to recall the reactions of the 
gastrocnemius of Batrachia, the behavior of atmospheric gases, or 
the twenty separate processes for making pure potassium perman- 
ganate I These latter are taken from recent State board examinations. 
The candidate was asked to give in a time limit of eight minutes 
the processes for which the briefest description in the dispensatory 
employs five hundred words. 

It is self-evident that if a lifetime is too brief to master medical 
science, a competent adjustment cannot be made by simply lengthening 
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the present coiirse of study. The adjustment must be made by reform- 
ing the course. Its waste of words and methods, its oratory and 
rhetoric must be eliminated from lectures and text-books and its 
numerous aliases consigned to the graveyard. Let us build monu- 
ments to our medical discoverers instead of perpetuating their names 
by inflicting a freak terminology upon the student 

The mental attitude inculcated by seriate teaching is that man is 
an assemblage of parts that can be surveyed piecemeal. The student 
is educated by various specialists as a regional physician, and he goes 
into practice as a collective specialist His diagnosis is synthetic, 
rather than analytic. An author has pertinently said that our best 
students often forget the diagnostic signs of disease because they have 
not been given a thinking basis for correlating them to pathology. 
Frequently the foundation crumbles before the superstructure of a 
medical education is superimposed theron (Hiram Woods). 

The conclusion, therefore, is inevitable that the sum total of a 
medical education acquired serially from an aggregation of specialists 
does not constitute an adequate training for the medical profession, 
and that the entire system demands revision. 

The medical curriculum is not well considered nor well pre- 
sented. Forty per cent of the work now done could be eliminated 
without invading the field of the essential Anatomy and physiology 
should be taught pari passu with pathology, thus making the student's 
knowledge secure at all stages of his career. The laboratory and clinic 
should be brought into more intimate relationship for the same reason. 

There is a crying need for coordination, for a systematic blending 
and sequence of studies. All experimental and auxiliary work of the 
nature of formal training and all preparatory work should be aban- 
doned. 

Until medical* colleges cease simply to promulgate nondescript 
medical knowledge and until they produce efficient workers for the 
social fabric of the nation, they will have failed to fulfil their high 
destiny in the sphere of human evolution. 
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Abdomen, gunshot woand of, 188. 

treatment of, 184 
▲becess, appendiceal, extraperitoneal ap- 
proach to, 227 
operation for, 224 
interstitial, stomach, 185 
of thyroid gland, operation for, 166 
subphrenic, becoming rare after ap- 
pendicitis, 186 
coarse of pns in, 186 
operation for, 185 
Accidents in hypodermoclysls, 61 
Adenoma of thyroid, 168 
Alnhnm, 87 

Albamlnnria in diphtheria, 21 
Alcohol in diphtheria, 24 
Alcoholic injection of anriculotemporal 
neryev 165 
neuritis of leg, 84 
Amputation of foot, 88 
Ansmla, splenic, splenectomy in, 168, 228 
Anal fissure — ^internal hemorrhoids: com- 
bined internal and external hemorrhoids, 
249 
Anaphylaxis in diphtheria, 25 
Anasarca of feet, 88 

Aneurism at bifurcation of common car- 
otid, artery, 167 
of branches of external carotid artery, 

167 
of superior thyroid artery, operation 
for, 166 
Anocl-assoclation in goitre, 281 
Antitoxin In treatment of diphtheria, 18, 

25 
Ankylosis, temporomandibular joint, resec- 
tion for, 168 
Appendiceal abscess, extraperitoneal ap- 
proach to, 227 
operation for, 224 
peritonitis, essential treatment of, 229 
Appendicectomy for chronic appendicitis, 

persistence of symptoms after, 280 
Appendicitis, acute, as primary focus of 
metastatic infections, 225 
i^Toidance of drugs in, 226 
cardinal symptoms, 224 
extra-appendiceal, 226 



Appendicitis, gangrenous, operation for, 
224 
importance of exploring pelvis for 
pus in, 225 
of rectal examination in, 224 
medical treatment of, 226 
mimicry of. 225 
removal of appendix In, 227 
statistics of, 229 
treatment of, 225 
▼alue of pulse in, 224 
with diffuse peritonitis, 227 
and aitu9 inveraua visoerum, 225 
chronic, "compromise" incision in, 
280 
diagnosis of, 281 
in relation to carcinoma, 284 
McBumey's operation, 229 
operation for, 229 
persistence of symptoms after 

operation, 280 
relation of, to cholecystitis, chole- 
lithiasis, and gastric ulcer, 280 
stotistics of, 281 
In etiology of subphrenic abscess, 186 
tuberculosis in, 282 
Appendix, absence of, 225 

carcinoma of, operation for, 284 
relation of chronic appendicitis 

to, 234 
statistics of, 284, 285 
myxosarcoma of, operation for, 283 
removal of; in acute appendicitis, 227 
sarcoma of, comments on, 283 
tuberculosis of, operation for, 231 
source of, 282 
statistics of, 238 
Termlformis, surgery of, 224 
Arches of foot, 80 

Artery, carotid, common, aneurism at bi- 
furcation of, 167 
external, aneurism of branches of, 
167 
cystic, in cholecystectomy, 190 
gastro-epiplolca dextra, rupture ol^ 185 
mesenteric, superior, in duodenal 

block, 207 
pancreatico-duodenal inferior, erosion 

of, in duodenal ulcer, 205 
superior thyroid, aneurism of, opera- 
tion for, 166 
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Arthritic rheumatoid, nature and succeaa- 
ful treatment of, 55 

Aaman, Bernard. M.A^ M. D., Anal flaanre 
— Internal hemorrbolda: combined in- 
ternal and external hemorrhoida, 249 

Atrophia ungula, 38 

Aural diphtheria, 28 ' 

Auriculotemporal nenre, alcoholic injec- 
tion of, 165 

B 
Big feea, 298 

Bile paplUa, cedema of, 191 
Biliary diaeaae, sUtistlca of, 195 

pasaagea and liver, aurgery of, 186 
Bilocular atomach, symptomatology of, 260 
Biahop, Francis B., BLD^ Some practical 
pointa on therapeutic application of 
Btatic electricity, 127 
Blood in hypodermoclysii^ 50 
Bordet-Gengou badllua, 98 
Brain, cyat of, ablation of, 162 
Branchial cyst, operation for, 165 
BranchiogenouB carcinoma, 166 
Breast, benign tumora of, becoailng 
malignant, 174 
carcinoma of. importance of early 
operation in, 177 
operation for, 175 
atatiatica of operationa for. 177 
cystic disease of, clinical aspects and 

treatment of, 266 
indaion in carcinoma of, 177 
myxoma of, operation for, 174 
nsTua of, operation for, 174 
aarcoma of, operation for, 175 
akin grafting after operations on, 177 
tuberculosis of, operation for, 173 
Bromidrosis, 81 
Bunions, 82 
Bursitis, subhy6id, 166 

thyroid, operation for, 166 



Calculus, biliary, common duct, operation 
for, 193 
sUtistlcs of, 195 
Cancer of clitoris, primary, 269 
Carcinoma, branch logenoua, 166 
mastltoldes, 178 
of appendix, operation for, 284 

relation of chronic appendldtia 

to, 284 
statistics of, 284, 285 
of breast, importance of early opera- 
Uon la, 177 
operation for, 175 
statistics of operations for. 177 
of duodenum, early case of, 206 

operation for, 205 
of Jejunum, operation for, 201 



Carcinoma of oeaophagua, gaaunuatomy for, 
172 
of omentum, operation for, 201 
of pancreas, clinical course of, 215 
malignancy of, 215 
operation for, 205, 214 
primary, distribution of. 215 
prognosis of, 216 
relation to pancreatitis, 215 
of parotid gland, operation for, 164 
of prostate, 247 
of pylorus, operation for, 205 
of atomach, operation for, 201 

treatment of, 201 
of thyroid, 278 

gland, thyroidectomy for, 169 
scirrhus, of parotid, 165 
Carriera, malaria, 62 
Case of ectopic gestation: diagnoala and 

operation before rupture, 273 
Catheter in drainage of stump of cjrstlc 

duct, 191 
Cheilltia exfolUtiva, 125 

glandularis apostematosa. 124 
Child Welfare, Department of: 

Physidan and the child, 283 
Cholangitia, operation for. 188 
Cholecystectomy in chronic pancreatltia, 
218 
indications for, 191. 192 
in pancreatic lymphangitis, 212 
Cholecystenterostomy In pancreatic lymph- 
angitis, 212 
Cholecystitis, acute, operation for, 190 
chronic, operation for, 191 
in relation to chronic appendidtis, 280 

to pancreatic lymphangitis, 211 
statistics of, 195 
Cholecystoduodenostomy in chronic pan- 
creatitis, 214 
Cholecystoatomy in chronic pancreatltia. 
218 
in iMincreatlc lymphangltia. 212 
Choledochostomy after cholecystectomy for 

chronic pancreatitis, 218 
Cholelithiasis, in relation to chronic ap- 
pendidtis. 230 
Chorion-epithelioma, 239 
Circulatory disturbances In goitre, 277 
Cirrhosis of liver, indigestion in, 172 
Climate in pulmonary tuberculosis. 40 
Clinic, surgical, of John B. Deaver at 

German Hospital in Philadelphia, 158 
Clinical aapects and treatment of cystic 
disease of breast (Redus's dlseaae), 266 
Clltoria, cancer of, primary, 269 
Contra-lndications to hypodermoclysla, 62 
Contusion In etiology of sarcoma. 175 
Cord, umbilical, care of stump of. 180 
Corns, 32 
Courrolsier's law, 198, 206 



Digitized by 



Google 



INDEX TO VOLUME IH 



301 



Cretinism, feet and hands In, 37 
Cumston, Charles Greene^ M.D., Notes 
on some topics of modem surgical In- 
terest, 257 
Cutaneoas diphtheria, 28 
Cyst, branchial, operation for, 166 

dermoid, at omblllcas, operation for, 

179 
of brain, ablation of, 162 
of Uver, echlnococcns, operation for, 

187 
of pancreas, operation of marsuplal- 

Ixatlon for, 216 
of pancreas with fistula, operation for, 
218 
Cystic disease of breast, clinical aspects 

and treatment of, 266 
Cysts, pancreatic, classification of, 216 
contents of, 217 
diagnosis of; 217 
directions of growth of, 217 
pressure symptoms of, 217 
relation of hsmatoma to, 219 
treatment of, 218 



Deaderlck, WUUam H., M.D., Bialarla 

carriers, 62 
Dearer, John B., surgical clinic at German 

Hospital In Philadelphia, 158 
Declduoma malignum and hydatldlform 
mole, 288 
diagnosis of, 239 
operation for, 238 
pathogenesis of, 239 
Decompression of spine for Inoperable 

tumors of cord, 179 
de Kraft, P., M.D., Treatment of neuritis 

by electricity, 138 
Dermatitis venenata of foot, 81 
Dermoid cyst at umbilicus, operation for, 

179 
Diabetes, treatment of, 44 
Diagnosis and Treatment, Department of : 
Hypodermoclysls in treatment of 

acute infections, 48 
Therapeutics of foot, 80 
Treatment of diabetes, 44 
Treatment of diphtheria, 18 
Treatment of pulmonary tuber- 
culosis, 40 
Vaccine treatment of typhoid feyer 
— report of series of eighteen 
cases, 1 
Diagnosis, hysterotomy In, 236 
of chronic appendicitis, 281 
of declduoma malignum, 239 
of dlTertlculum of oesophagus, 171 
of epigastric hernia, 179 
of goitre, 278 



Diagnosis of hydatldlform mole, 237 
of malaria carriers, 74 
of oesophageal varlx from ulcer, 172 
of pancreatic cysts, 217 
of source of persistent uterine hemor- 
rhage by hysterotomy, 242 
of stricture of oesophagus, 171 
of tumor of spinal cord, 178 
Diet In diabetes, 44 
In diphtheria, 22 
In rheumatoid arthritis, 59 
Dilatation, gastric, acute postoperatlre, 

treatment of, 257 
Diphtheria, treatment of, 13 
Disease of breast, cystic, clinical aspects 

and treatment of, 266 
Diseases communicated through Tacdne 
virus, 81 
of feet, 37 

of vermilion border of Up, symptoma- 
tology and treatment ot 123 
Diverticulum of oesophagus, diagnosis of, 
171 
operation for, 170 
Drug eruptions of feet, 33 
Drugs after operations on rectum, 258 
In diabetes, 46 

In pulmonary tuberculosis, 41 
Duct, biliary, common, calculus In, opera- 
tion for, 193 
enormous dilatation of, 193 
IdenUfieaUon of, 193 
primary carcinoma of, 206 
stricture of, operation for, 

194 
variations In formation of, 
194 
cystic care In ligation of, 191 
drainage of, by catheter, 191 
Duodenal stasis, operation for, 206 
ulcer, fatal hemorrhage In, 205 
operation for, 203 
perforated, discussion of gastro- 
jejunostomy In 204 
operation for, 208 
perforation in, 204 
relative frequency of, 208 
Duodenum, block of, by superior mesenteric 
artery, 207 
carcinoma of, operation for, 205 
case of early carcinoma of, 206 
mobilisation of, Kocher's, 194 
operations upon, sUtlstlcs of, 208 
plication of, for vldous circle, 207 
ulcer of. In relation to chronic appen- 
dicitis, 230 
natural history of, 203 
Dyspepsia, chronic. In gastric diseases, 202 
In pancreatitis, chronic, 213 



Digitized by 



Google 



302 



INDEX TO VOLUME IH 



Bchinoooccos cyit of llTer, operation tor, 

187 
Ectopic festation, caae of: dlifnodi and 

operation before mptnre, 278 
Ecsema of foot, 81 
Education, medical, waste In, 295 
Electricity In dlabetei^ 46 

■tatlc, practical points on tberapen- 

tic application of, 127 
treatment of nenrltla by, 188 
Electrotberapeutlcs, Department of: 

Some practical points on tberapen- 
tlc application of static electric- 
ity. 127 
Treatment of oenrltls by electricity, 

188 
Valne of electrotherapy in mental 
and nerrons conditions, 152 
Blectrotberapy in mental and nerrous con- 
ditions, value of, 162 
Elephantiasis of feet, 84 
Empyema of gall-bladder, course of, 189 
with perforation, operation for, 
189 
Epidemic of pertussis, use of series of tsc- 
dnes in prophylaxis and treatment of, 
97 
Epigastric hernia, operation for, 179 
Epilepsy, Jacksonian, craniotomy for, 102 
Erythromelalgia of feet, 84 
Etiology of yiclous circle, 207 
Exploration of choledochus in cholecystec- 
tomy, 191 



F»cal fistula from patent Meckers diver- 
ticulum, 180 
Fees, big, 293 
Femoral hernia, strangulated, operation 

for, 188 
Fever, typhoid, vaccine treatment of, 1 
Fissure, anal, internal hemorrhoids, 249 
Fistula, f»cal, from patent Meckel's diver- 
ticulum, 180 
pancreatic, antidiabetic diet In, 218 

operation for, 218 
salivary (parotid), operation for, 163 
urinary, from patent urachus, 180 
Flat-foot, 86 
Foodstuffs, 84 
Foot-and-mouth disease, 89 
Foot-drop, 84 
Foot, therapeutics of, 30 
Fordyce's disease, 128 
Frescoln, Leonard D., B.A^ M.D., Results 
of operation of vaccinating, 77 ; Thera- 
peutics of foot, 80 
Frost-bite of feet, 84 



O 

Oaltsi nervous, 84 

Oall-bladder, empyema of, course of, 189 
with perforation, operation for, 
189 
hydrops of, cause of, 190 
Oall-stone in common bile duct, operation 

for, 198 
Gangrene, arteriosclerotic, of feet, 84 
dUbetlc, of feet, 84 
symmetrical, of feet, 84 
Gastric ulcer, operation for, 197, 199 
relative frequency of, 208 
tuberculous, perforated, operation 
for. 198 
Gastrojejunostomy in perforated duodenal 

ulcer, discussion of, 204 
Gastroptosls, etiology, symptoms, treat- 
ment of, 190 
operation for, 196 
Gastrostomy, Indication for, 178 
Genital organs, tuberculosis of, Indications 

for vesiculectomy in, 264 
German Hospital in Philadelphia, surgical 

dlnlc of John B. Deaver at, 158 
Gestation, ectopic, case of: diagnosis and 

operation before rupture^ 278 
Gland, parotid, carcinoma ol^ operation 
for, 164 
excision of, for fistula, 163 
sclrrhus of, 165 

tuberculosis of, operation for, 164 
prostate, carcinoma of, 247 

hypertrophy of, examinations in, 
244 
operation for, 248, 244 
thyroid, abscess of, operation for, 166 
adenoma of, 168 
carcinoma of, 278 

thyroidectomy for, 169 
statistics of operations upon, 168 
with especial reference to goitre, 
277 
Goepp, R. Max. M.D., Hypodermoclysis in 

the treatment of acute Infections, 48 
Goitre, colloid, thyroidectomy for. 167 

exophthalmic, ligation of superior 
thyroid artery In, 167 
thyroidectomy for, 168 
thyroid gland, with especial reference 
to, 277 
Goodman, Edward H., M.D., Vaccine treat- 
ment of typhoid fever, 1 
Gout of foot, 85 
Graves, Sara Stowell, and Kober. PhlUp 

Adolph. Nephelometric method, 106 
Gruenberg. Sldonle Matsner. Physician and 

child, 288 
Gunshot wound of abdomen, 188 
treatment of, 184 
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Hematoma from Interstitial rapture of 
stomach, 185 
gastrocolic omentum, operation for, 

184 
in relation to pancreatic cysts, 219 
Hemoptysis in pulmonary tuberculosis, 48 
Hemostasis by hypodermoclyais, 48 
Heart faUnre in dlphtberla, 28, 28 
Hemorrhage, fatal, in duodenal ulcer, 205 
from rapture of gastro-eplploic artery, 

185 
from veins in thyroidectomy, 168 
in oesophageal varix, 172 
postoperative, cholemic, 194 
uterine, hysterotomy in, 242 
Hemorrhoids, internal, with anal Assure, 
249 
combined internal and external, 254 
Hernia, epigastric, operation for, 179 
femoral, statistics of, 188 

strangulated, operation for, 188 
inguinal, statistics of, 182 

direct, operation for, 181, 182 
indirect, operation for, 182 
umbUical, infantile, treatment of, 180 
preyention of, 180 
statistics of operations for, 181 
strangulated, operation for, 180 
Hess, Alfred F., M.D., Use of a series of 
▼acdnes in prophylaxis and treatment of 
pertussis, 97 
Hibbitt, Charles W., M.D., Case of ectopic 
gestation: diagnosis and operation be- 
fore rapture, 278 
Hospital, Gkrman, in Philadelphia, surgi- 
cal clinic of John B. Deaver at, 158 
Hour-glass stomach, diagnosis, effects, 
etiology of, 197 
operation for, 197 
Hydatidiform mole and deciduoma mallg- 
num, 288 
diagnosis of, 287 
hysterotomy for, 287 
pathogenesis of, 287 
Hydrocele of cord« operation for, 179 
Hydrops of gall-bladder, cause of, 190 
Hydrotherapy in diabetes, 46 
Hygiene in diabetes, 44 

in treatment of diphtheria, 18 
Hyperidrosis, 81 

Hypertrophy of prostate, examinations in, 
244 
operation for, 248, 244 
Hypodermoclysis In treatment of acute in- 
fections, 48 
Hypothyroidism, Increasing importance of, 

170 
Hysterotomy, suprapubic, contra-indica* 
tions in, 242 



Hysterotomy, suprapubic, extraperitoneal, 
objections to, 242 
indications for, 286 
sUtlstics of, 241 



Jndew endemious, determination of, 67 
Indications for hypodermoclysis in acute 
infections, 51 
for vesiculectomy in tuberculosis of 
genital organs, 264 
Indigestion, hepatic, in cirrhosis of liver, 

172 
Infections, hypodermoclysis in treatment 

of , 48 
InHeshed toe-nail, 88 

Inguinal hernia, direct, operation for, 181, 
182 
indirect, operation for, 182 
Injuries of feet, 85 

Intestinal obstraction due to parasites, 
comments on, 286 
due to parasites, bean% peas, 
operation for, 285 



Jacksonlan epilepsy, craniotomy, for, 162 
Jackson's membrane and appendicitis, 224 
Jejunum, carcinoma of, operation for, 201 
Joint, temporomandibular, resection of; for 
ankylosis, 168 

T 
Kelleher, James P., M.D., Value of electro- 
therapy in mental and nervous condi- 
tions, 152 
Kidneys in hypodermoclysis, 50 
Knox, David N., Jr., M.B., Ch.B., and 
Monro, T. K., M.A., M.D., Traumatic 
pneumonia, 88 
Kober, Philip Adolph, and Graves, Sara 
Stowell, Nephelometric method, 106 



Lane's Unk and appendicitis, 224 

Laryngeal diphtheria, 27 

Leucopenia in tuberculosis of appendix, 

282 
Ligation of cystic duct, care in, 191 
Lip, vermilion border of, symptomatology 
and treatment of three common diseases 
of, 128 
Liver and biliary passages, surgery of, 186 
cirrhosis of; indigestion in, 172 
echinococcuB, cyst of, operation for, 

187 
rapture of, diagnosis in, 187 
mortaUty in, 186 
operation for, 186 
prognosis in, 187 
treatment of; 187 
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Llying patbologj In ntgwj of itooMcli, 

202 
Local treatment In diphtheria, 26 
Lonfi In hTpodermoclTiU, 51 
Lymphangltla. pancreatic, rOle of cholecya- 
Utia in, 211 
operation for, 210 
treatment of, 212 
paths of InfecUon In, 211 



Ifadara foot, 87 

Malaria carriers, 02 

Marie, typho-lumbrlcosla of. In ascarlasis, 

286 
Mastitis, chronic cjstlc, operation for, 178 
McBumey's operation In chronic appen- 
dicitis, 229 
Medical education, waste In, 296 
Medical Problems, Department of : 
Biff fees. 293 

Waste In medical education, 290 
Medical treatment of ffoltre, 279 
Medldne, Department of: 
Foodstuffs, 84 
Malaria carriers, 02 
Nature and successful treatment of 

rheumatoid arthritis, 60 
Nephelometric method, 106 
Results of operation of vacdnatlnff; 

77 
Symptomatoloffy and treatment of 
three common diseases of Ter- 
mlUon border of Up, 128 
Traumatic pneumonia, 88 
Use of series of yacclnes in proph- 
ylaxis and treatment of epidemic 
of pertussis, 97 
Mental and nerrous conditions, Talue of 

electrotherapy In, 152 
Metatarsalffla, 80 
Method, nephelometric, 100 
Mole, hydatldlform, and dedduoma mallg- 
num, 288 
dlaffoosls of, 287 
hysterotomy for, 287 
pathoffenesls of, 287 
Monro, T. K., M. A., M.D., and Knox, 
David N., Jr^ M.B., Ch.B., Traumatic 
pneumonia, 88 
Morphine avoidance of use of. In surgery, 

100 
Morton*s toe, 80 

Murphy button. Indication for, 207 
Muscle, sphincter of Oddl, contraction of, 

214 
Muscles, Infrahyoid, non-dlvislon of. In 

thyroidectomy, 108 
MyxflBdema, thyroid extract for, 109 
Myxoma of breast, operation for, 174 



Myxosarcoma of appendix, operation fdr, 
288 



N«yus of breast, operation for, 174 

Nasal diphtheria, 27 

Nature and successful treatment of rfaen- 
matold arthritis, 56 

Nephelometer. 107 

Nephelometric method, 100 

Nerre, auriculotemporal, alcoholic tnjec- 
Uon of, 106 
facial, palsy of, traumatic, 104 

Nerrous and mental conditions, value of 
electrotherapy In, 152 
symptoms In tumor of spinal cord, 178 
system In hypodermoclysls, 61 

Neuritis, treatment of, by electricity, 188 

Notes on topics of sui^cal Interest, 267 



Obstruction, Intestinal, due to parasites, 
beans, peas, operation for, 286 
due to parasites, comments on, 
280 
(Edema of bile papilla, 191 

of feet, 88 
(Esophaffus, carcinoma of, gastrostomy for, 
172 
diverticulum of, diagnosis of, 171 

operation for, 170 
stricture of, diagnosis of, 171 

dllaUUon for, 171 
varices of, 171 

varix of, diagnosis from ulcer, 172 
Omentum, carcinoma of, operation for, 201 
gastrocolic, hematoma, operation for, 
184 
Onychogryphosls of toes, 83 
Operation for acute pancreatitis, 210 

of vaccinating, results of, 77 
Operations : 

ablation of branchial cyst, 106 

of cyst of brain, 102 
amputation of breast, for chronic 

cystic mastlUs, 178 
anastomosis. Intestinal, after resec- 
tion of jejunum for carcinoma, 201 
appendlcectomy, for acute gangrenous 
appendicitis, 224 
for carcinoma, 284 
for chronic appendicitis, 229 
for myxosarcoma, 288 
for tuberculosis 
at German Hospital In Philadelphia, 

statistics of, 102 
cholecystectomy and choledochostomy 
for empyema of gall-bladder, 
189 
for cholecystitis, acute; 190 
for cholecystitis, chronic, 191 
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Operations : 

cholecystodaodenoctomy for carcinoma 
of duodenum, pylorus, and pan- 
creas, 205 
for chronic interstitial pancrea- 
titis, 212 
cholecystostomy for carcinoma of 
pancreas, 214 
for pancreatic lymphangitis, 210 
choledochostomy and cholecystectomy 
for empyema of gall-bladder, 
189 
for calculus in common duct, 198 
for pylephlebitis, cholangitis, and 

pancreatic lymphangitis, 188 
for stricture of common duct, 194 
coellotomy, exploratory, for Tarlces of 
GBsophagus, 171 
for pylorospasm, 196 
for rupture of liver, 186 
craniotomy for Jacksonian epilepsy, 
162 
for cyst of brain, 162 
dilatation of stricture of oesophagus, 
171 
in anal fissure, 250 
duodeaorrhaphy for perforated ulcer, 

20$ 
excision of aneurism of superior thy- 
roid artery, 166 
of breast for sarcoma, 175 

for tuberculosis, 178 
of dermoid cyst at umbilicus, 179 
of diverticulum of oesophagus, 

170 
of hydrocele of cord, 179 
of myxoma of breast, 174 
of nfivus of breast, 174 
of pancreatic fistula, 218 
of parotid gland for carcinoma, 

104 
of parotid gland fbr salivary fis- 
tula, 168 
of thyroid bursa for bursitis, 166 
of vulva for primary carcinoma 
of clitoris, 269 
gastrectomy, partial, for carcinoma of 
stomach. Jejunum, omen- 
tum, 201 
for ulcer, gastric, 199 
gastrojejunostomy, posterior, after 
duodeaorrhaphy for per- 
forated ulcer, 208 
after gastrectomy for carci- 
noma of stomach, 201 
for ulcer, gastric, 199 
after pylorectomy for ulcer, 

duodenal, 208 
for ulcer, gastric, 197 
gastropexy, 196 



Operations : 

gastroplasty for hour-glass stomach, 

197 
gastrorrhaphy for perforated tubercu- 
lous ulcer, 108 
gastrostomy for carcinoma of oesopha- 
gus, 172 
hemorrhoidectomy, 252, 255 
hepatotomy for echinococcus cyst of 

liver, 187 
herniotomy, epigastric, 188 
femoral, 188 
inguinal, 181, 182 
umblUcal, 180 
hysterectomy, supravaginal, after ex- 
ploratory hysterotomy for ded- 
duoma mallgnum, 288 
hysterotomy, suprapubic, 236 

for diagnosis of dedduoma 

mallgnum, 288 
for hydatldiform mole, 287 
for placenta previa, 289 
for pyelitis of pregnancy, 

241 
In diagnosis of persistent 
uterine hemorrhage, 242 
ileoslgmoldostomy after resection for 

obstruction, 235 
Incision and drainage for acute gan- 
grenous pancreatitis, 208 
of abscess of thyroid gland, 

166 
of hematoma of gastrocolic 

omentum, 184 
of parotid gland for tuber- 
culosis, 164 
jejunojejunostomy for duodenal stasis, 

206 
laminectomy for excision of tumor of 

spinal cord, 177 
ligation of superior thyroid artery in 

exophthalmic golfre, 167 
marsupiallsation of cyst of pancreas, 

216 
pancreatostomy for carcinoma, 214 
plication of duodenum for vicious 

circle, 207 
prostatectomy, perineal, 247 
suprapubic, 242 

for hypertrophy, 243 
pylorectomy for ulcer, duodenal, 208 
radical removal of breast for car- 
cinoma, 175 
resection, intestinal, for obstruction, 
236 
of Jejunum for carcinoma, 201 
of temporomandibular joint for 
ankylosis, 163 
salpingectomy for ectopic gestation, 
276 
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Operattoni : 

■plenectomy, for larcoiiia, 228 

for ipleDomegaly, 222 
■plenopei^, 220 
thoracotomy, traniplearal, for lub- 

phrenic abtceM, 185 
thyroidectomy, partial, 280 

for carcinoma of thyroid, 160 
for colloid goitre, 167 
for exophthalmic goitr«^ 168 
upon pancreas, table of, in 180 cases, 
219, 220 
Organs, genital, tubercnlosls of, indications 
for Tesicnlectomy in, 264 



Painlessness of spinal-cord tumors, 179 
Palsy, facial, traumatic; 164 
Pancreas carcinoma of, clinical course of, 
216 

malignancy of, 216 

operation for, 205, 214 

primary, distribution of, 215 

prognosis of, 216 

relation to pancreatitis, 215 
cysts of, classification of, 210 

operation of marsupialisaUon for, 
216 
surgery of, 208 

sUtistics ot 219, 220 
Pancreatic cysts, contents of, 217 

diagnosis of, 217 

directions of growths ot 217 

pressure symptoms ot 210 

relation of hematoma to, 219 

treatment of, 218 
fistula, antidiabetic diet m, 218 

operation for, 218 
lymphangitis, operation for, 210 

paths of infection in, 211 

rdle of cholecystitis in, 211 

treatment of, 212 

with cholangitis and pylephle- 
bitis, 188 
Pancreatitis, acute, fat necrosis in, 209 

gangrene in, 209 

gangrenous, operation for, 208 

Incision in, 210 

mortality in, statistics of, 210 

operation for, 210 

prognosis of, 210 

sources of infection In, 209 

symptoms of, 209 

treatment of, 210 
chronic, dyspepsia in, 218 

interstitial, operation for, 212 

prognosis in, 214 

relation of, to carcinoma, 215 

sources of infection in, 218 

treatment of, 218 



Parasites, intestinal, beans, peas, causing 
intestinal obstruction, 285 
in intestinal obstruction, comipents on, 

286 
of man, 62 
Parotid fistula, operation for, 163 

gland, carcinoma ot operation for, 164 
excision of, for fi«tula, 163 
sdrrhus of, 165 

tuberculosLi of, operation for, 164 
Pathology, living, in surgery of stomach, 

202 
Pemberton, Ralph, M. 8., M.D., Nature 
and successful treatment of rheumatoid 
arthritis, 55 
Perforated duodenal ulcer, discussion of 

gastrojejunostomy in, 204 
Perforation in duodenal ulcer, 204 

of gall'bladder in empyema, operation 
for, 189 
Peritonitis, appendiceal, essential treat- 
ment of, 229 
diffuse, in acute appendicitis, 228 
Pertussis, epidemic of, use of series of 
yaccines in prophylaxis and treatment 
of, 97 
Pharyngeal pouches, nature of, 171 
Philadelphia, German HospitsJ, surgical 

clinic of John B. Deaver at, 158 
Phimosis as a cause of hernia, 180 
Physician and child, 283 
Physiologic action of hypodermoclysis, 49 
Placenta previa, hysterotomy for, 289 
Pneumonia, traumatic, 88 
Pompholyx of foot, 82 
Postoperative gastric dilatation, acute, 

treatment of, 257 
Pouches, pharyngeal, nature of, 171 
Practical points on therapeutic application 

of sUtic electrity, 127 
Pregnancy, pyelitis of, hysterotomy for, 

241 
Prevention of malaria carriers, 74 

of umbilical hernia, 180 
Primary cancer of clitoris, 269 
Prophylactic treatment of Qu6nu in echi- 

nococcus cyst of liver, 188 
Prophylaxis and treatment of epidemic of 
pertussis, use of series of vaccines In, 
97 
Prostate, carcinoma of, 247 

hypertrophy ot examinations In, 244 
operation for, 248, 244 
Prostatectomy, perineal, indications for, 
247 
' stotistlcs of, 248 
suprapubic, postoperative treatment 
of, 245 
Pulmonary tuberculosis, treatment of, 40 
Pyelitis of pregnancy, hysterotomy for, 
241 
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Pylephlebitis, 188 

Pylorospasm, 195 

I^lorus, carclDomA of, operation for, 206 



Radium in nsyns of breast, 174 

Raynand^s disease of feet, 84 

Recluses disease of breast, clinical aspects 

and treatment of, 266 
Reflexes of foot, 84 
Results of operation of Taccinating, 77 * 
Rheumatism, acute articular of foot, 85 
Rheumatoid arthritis, nature and success- 
ful treatment of, 55 
Robin, Professor Albert, Treatment of 

diabetes, 44 
Rupture of llyer, diagnosis in, 187 
mortality in, 186 
operation for, 186 
prognosis in, 187 
treatment of, 187 
of right gastro-eplploic artery, 185 



Salivary (parotid) fistula, operation for, 

168 
Sarcoma, contusion in etiology of, 175 
of appendix, comments on, 283 
of breast, operation for, 175 
of spleen, operation for, 228 
prognosis, 228 
Scirrhus of parotid, 165 
Sherrill, J. Gariand, A.M.,-M.D., F.A.C.S., 
Thyroid gland, with especial reference to 
goitre, 277 
Bitut inver9U9 vUcerum and appendicitis, 

225 
Skillem, P. G., Jr., M.D., Surgical clinic 
of John B. Deaver at German Hospital 
in Philadelphia, 158 
Skin grafting after operations on breast, 
177 
In hypodermoclysis, 51 
SommerriUe, DsTid, B.A., M.Sc, M.D., 

M.R.C.P. (London), Foodstuffs, 84 
Spinal cord, tumor of, laminectomy for, 

177 
Spleen in hypodermoclysis, 51 
prolapse of, etiology in, 221 

torsion on pedicle, 221, 222 
treatment, 221, 228 
sarcoma of, operation for, 223 
prognosis, 228 
Splenectomy, for splenic anemia, 168, 228 
Splenic anemia, splenectomy in, 168, 228 
Splenomegaly, operation for, 222 
Splenoptosis operation for, 220 
Stasis, duodenal, operation for, 206 



Static electricity, practical points on thera- 
peutic application of, 127 
Statistics of appendicitis, acute, 229 
chronic, 281 
of biliary disease, 195 
of carcinoma of appendix, 284, 235 
of chronic appendicitis in relation to 
disease of stomach, duodenum, and 
gall-bUdder, 280 
of distribution of primary carcinoma 

of pancreas, 215 
of femoral hernia, 183 
of hysterotomy, 241 
of inguinal hernia, 182 
of malaria infection, 68, 69 
of mortality in pancreatitis, 210 
of operations for carcinoma of breast, 
177 
for umbilical hernia, 181 
upon duodenum, 208 
upon stomach, 202 
upon thyroid, 168 
of pancreatitis In relation to disease 

of biliary tract, 218 
of primary carcinoma of clitoris, 272 
of prostatectomy, 248 
of surgery of pancreal^ 219, 220 
of tuberculosis of appendix, 283 
showing frequency of traumatic pneu- 
monia, 89 
Steel, Wm. A., M.D., Primary cancer of 

the clitoris, 269 
Steinhardt, Irring David, M.D., Treatment 

of diphtheria, 13 
Stomach, bilocular, sjrmptomatology of, 
260 
dilatation of, acute postoperative^ 
treatment of, 257 
carcinoma of, operation for, 201 

treatment of, 201 
hematoma from interstitial rupture 

of, 185 
hour-glass, diagnosis, effects, etiology 
of, 197 
operation for, 197 
interstitial abscess of; 185 
operations upon, statistics of, 202 
tuberculosis of, course, prognosis, 

symptoms of, 198 
ulcer of, in relation to chronic appen- 
dicitis, 230 
Stricture of common bile-duct, operation 
for, 194 
of cesophagus, diagnosis ot 171 
dllatotlon for, 171 
Subphrenic abscess becoming rare after 
appendicitis, 186 
course of pus in, 180 
operation for, 185 
Subhyoid bursa, enlargement of, 166 
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BoxfeiTt DepAitment of : 

▲mU flMore — ^IntenuU hemorrlM^da : 

combined Internal and external 

hemorrholda, 249 

Case of ectopic geetatlon : dlagnoels 

and operation before mptare, 278 

Notes on some topics of soivlcal 

Interest. 267 
Prlmarj cancer of the clitoris, 269 
Surgical clinic of John B. DeaTer at 
the German Hospital In Phila- 
delphia. 15S 
Thyroid gland, with especial refer- 
ence to goitre, 277 
Bnrgery of appendix Termlformls, 224 
of cranium, consenratlTe, 168 
of pancreas, 208 

sUtlstlcs of, 219, 220 
Surgical amphitheatre at German Hospital 
in Philadelphia, 158 
clinic of John B. DeaTer at German 

Hospital In Philadelphia, 158 
topics, notes on Interesting, 257 
Sutton, Richard L., M.D., Symptomatology 
and treatment of three common diseases 
of the Termlllon border of the Up. 128 
Symptomatology and treatment of three 
common diseases of the Termlllon 
border of lip, 128 
of Mlocular stomach, 260 
Symptoms of malaria carriers, 74 



Table showing spleen rate In Biauritlus, 66 
Tables of primary carcinoma of clitoris, 
270, 271 
of prophylactic Tacdnatlon In per- 
tussis, 08, 99, 102, 108, 104 
Technlc of hypodermoclysls, 52 
Temperature In hypodermoclysls, 51 
Temporomandibular joint, reseotion of, 

for ankylosis, 168 
Tetanus after Tacclnatlon, 81 

in punctured wounds of feet, 84 
Tetany, postoperative, 168 
Therapeutic application of static electric- 
ity, practical points on, 127 
Therapeutics of foot, 80 
Thyroid artery, superior, aneurism of, 
operation for, 166 
bursitis, operation for, 166 
carcinoma ot 278 
extract for myxoedema, 169 
gland, abscess of, operation for, 166 
adenoma of, 168 
carcinoma ot thyroidectomy for, 

169 
statistics of operations upon, 168 
with especial reference to goitre, 
277 



Thyroidectomy, factors t6r success in, 168 

phenolisation of stump In, 168 
Traumatic pneumonia, 88 
Treatment and prophylaxis of epidemic of 
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of acute appendicitis, medical, 226 
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tion, 257 
of carcinoma of stomach, 201 
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of diabetes, 44 
of diphtheria, 18 
of gastroptosls, 196 
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of pulmonary tuberculosis 40 
of three common diseases of Termlllon 
border of lip* and symptomatology 
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pre-operatlTe, at (German Hospital In 

Philadelphia, 160 
successful, and nature of rheumatoid 
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Tuberculin In tuberculosis of breast, 174 
Tuberculosis and appendidtls, 282 
of appendix, operation for, 281 
source of, 282 
statistics ot 288 
of breast, operation for, 178 
of genital organs, indications for Teslc- 

ulectomy In, 264 
of parotid gland, operation for, 164 
of stomach, course, prognosis, symp- 
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pulmonary, treatment ot 40 
Tul>erculous gastric ulcer, perforated, 

operation for, 198 
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Tjpboid foTer, Taecine treatment of, 1 
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Ulcer, duodenal, fatal hemorrhage in, 206 
natural history of, 208 
operation for, 208 
perforated, discnssion of gaatro- 
Jejnnostomy In, 204 
operation for, 208 
perforation In, 204 
gastric, operation for, 197, 109 

tnbercoloas, perforated, operation 

for, 198 
and duodenal, relatlTe frequency 
of, 208 
UmUiical hernia, statistics of operations 
for, 181 
strangulated, operation for, 180 
Urinary fistula from patent urachus, 180 
Urine in hypodermodysis, 60 
Use of series of Tacdnes in prophylaxis 
and treatment of epidemic of pertussis, 
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Vaccinating, results of operation of, 77 
Vaccine treatment of typhoid feTer, 1 
Vaccines in prophylaxis and treatment of 

epidemic of pertussis, use of series of, 

97 
Value of electrotherapy in mental and 

nerrous conditions, 162 
Varices of oesophagus, 171 
Varix of oesophagus, diagnosis from ulcer, 
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Vedel, Professor, Treatment of pulmonary 

tuberculosis, 40 
Vermilion border of lip, symptomatology 

and treatment of three common diseases 
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Vesiculectomy In tuberculosis of genital 

organs, indications for, 264 
Vicious circle, etiology of, 207 
operation for, 207 
treatment of, 208 
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Waste in medical education, 296 
Wound, gunshot, abdomen, 188 
treatment of, 184 
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